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ABSTRACT 
The research question addressed by this thesis is: if a modification to the 
Magnuson-Stevens Fishery Conservation and Management Act enabled an increase in 
Total Allowable Catch for a single species in the US West Coast groundfish fishery, what 
would be the direct and indirect economic effects on Monterey County, California? I 
used primary and secondary industry sources to build an Input/Output table reflecting the 
Monterey County economy, then calculated economic multipliers from this Input/Output 
table. I then calculated the likely increase in catch of relevant species (the species of 
focus and those that co-occur with it) and used recent ex-vessel prices to arrive at the 
likely economic effect. Various scenarios were explored: the base case was a simple 
aggregation of industry sector data from federal government sources; additional cases 
included a different aggregation of industry sectors, addition of industry transaction data 
from PacFIN and addition of survey data from fishermen and processors. Counting only 
direct and indirect effects, a 10% increase in Total Allowable Catch ofbocaccio rockfish 
could result in effects ranging from $250,000 to over $1,000,000 per annum for the 
fishing community in Monterey County. While this is a straightforward benefit, the costs 
of ecosystem effects would need to be quantified and evaluated for a thorough analysis of 
the merit of increasing bocaccio TAC. 
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Chapter 1 THESIS INTRODUCTION 
Marine capture fisheries provide protein for most of the world's population, direct 
employment for 35 million people and indirect employment for millions more (F AO 
2009). Worldwide, many fish stocks have been depleted due to economic efficiencies and 
ignorance about ecosystem complexities, biological stocks and natural population 
fluctuations (Botsford et al. 1997; Torell and Salamanca 2001; Yodzis 2001; Brander 
2003). Fishing effort, pollution, climate change, bycatch and habitat destruction have 
contributed to this depletion (Kime 1995; Anderson and Piatt 1999; Rothschild 2007; 
Helvarg 2010). This thesis examines a substantial contributor, fishing, and explores how 
its regulation affects the people providing the protein. I address the question: what would 
be the short-term direct and indirect economic effects if we were to increase the 
allowable catch of one species? This study describes the context for fisheries regulations 
and its impacts, and focuses on a single case study to demonstrate regulations' effects on 
those working in the industry. 
Fishing is more obvious and better understood than other causes ofdepletion. 
Concerns about overfishing due to technological advances were floated by the US Bureau 
of Fisheries, among others, in the 1930s (Thompson and Bell 1934; Fielder 1937) and 
fishery statistics have been tracked since 1950 (Pauly et al. 2002; Hilborn 2007), whereas 
marine pollution monitoring in the US began in the late I 960s (Pearce 1998). 
As human population has increased, anthropogenic externalities accumulate 
everywhere. Demand for fish has grown, and landings have increased (Delgado et aL 
2003) so seaside visitors out for a morning stroll see boats come in replete with fish. In 
contrast, airborne pollutants are invisible to the naked eye. Whether carried to the sea by 
sewage, condensation or leakage, contaminants are difficult or impossible to see on or 
below the water's surface (Kime 1995; Matthiessen and Law 2002; Connolly 2003; 
Jenssen 2003). Similarly, while beach cleanups have become an annual tradition for 
coastal communities, large visible garbage patches ofdumped or lost plastics are so far 
offshore that few people ever view them (Davenport and Rees 1993; Derraik 2002; Lee et 
aL 2006; Sheavly and Register 2007; Ivar do SuI et aL 2009). 
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Fishing effort is more easily controlled than environmental elements and non­
point-source pollutants; therefore most management techniques focus on restrictions 
specific to the fishing industry, such as reducing effort, or instituting spatial or temporal 
closures (Hilborn and Mangel 1997; Rothschild 2007). Prior to the emergence of 
ecosystem based management (EBM), governments' traditional method of retarding 
stock depletion had been to implement input, output or technical controls while 
overlooking the contributions of other causes (Link 2002; Vasquez-Leon 2002). Input 
controls restrict effort via spatial or temporal closures, gear or vessel restrictions; output 
controls limit landings or discards (incidental take ofnon-target species, also known as 
bycatch) and technical controls specifY allowable size or sex of catch (Cochrane 2002; 
Graham et al. 2007). While many contributors to depletion have been recognized, and 
some are held responsible for decreasing their contribution, only fishermen are penalized 
until well after stock assessments bear evidence of rebuilding success, despite questions 
about the accuracy of these stock assessments and uncertainty about the validity of 
rebuilding goals, timelines and approaches (Hilborn 1992; OSB 2000; Amaru 2003; 
Hanson et al. 2003; Siddeek 2003; Scholz et al. 2004; Billgren and Holmen 2005; 
Mackinson and van der Kooij 2006; Larkin et al. 2007; Brodziak et al. 2008; Worm et al. 
2009; Verweij et al. 2010). 
Legislative enthusiasm begets regulatory chaos. Mandates from authorities with 
overlapping jurisdictions conflict with or compound each other with the result that 
loosening restrictions under one law might have no practical effect on what a fisherman 
can catch, as that catch may still be precluded by some other law (Houck 1997; Hannah 
2003; Lubchenco 2010). Likewise, managers must abide by multiple state and federal 
laws in developing and enforcing rules. In the federal realm alone, Fishery Management 
Plans need to meet competing National Standards within the Magnuson Stevens Act 
(conserve fish and promote fishing) and adhere to the Administrative Procedure Act, the 
National Environmental Policy Act, the Regulatory Flexibility Act (RF A) and Executive 
Order 12866 (Buck 1995). At the same time, managers need to be mindful of case law 
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that has refined the meaning of phrases within the MSA such as "best scientific 
information available" lest their decisions trigger new litigation (OSB 2004). 
Legislative process and rooted bureaucracy lead to band-aid fixes when a problem 
is identified. As a fear of lawsuits pushes administrators and legislators to act quickly, 
with no time to critically evaluate whether management approaches may cause or 
aggravate a problem, the Federal and State governments are driven to put out each fire as 
it ignites (Boude et al. 2001; Degnbol et al. 2006; Grafton et al. 2007; Helliwe1l2009; 
Jentoft and Chuenpagdee 2009). Area based regulations may be heaped on top of other 
approaches to resource management to ensure that the resource is buried layers deep in 
bureaucracy, never to be tapped (Guerrero and Kvitek 1996; Brown 2003; CFF 2010). 
The result is that fishermen feel unjustly overregulated while resource managers struggle 
to manage fisheries in an atmosphere ofuncertainty (Healey and Hennessey 1998; 
Nielsen 2003). 
Legislative and Regulatory Framework 
The Magnuson-Stevens Fishery Conservation and Management Act is the 
principal law governing fishery resources in the United States. From humble and logical 
beginnings, a leviathan emerged. 
During World War II, Secretary ofthe Interior Harold L. Ickes suggested that the 
United States establish its ownership over its coastal resources lest they fall prey to 
another government (Borchard 1946). In 1945, President Harry Truman signed the first 
proclamations claiming fisheries and mineral resources for the United States 
(Proclamation 2667 ... 1945; Proclamation 2668 ... 1945; Dupuy and Vignes 1991). In 
Washington DC in 1966, the Marine Resources and Development Act established the 
Commission on Marine Science, Education and Resources; as the commission's first 
chair was Julius Stratton, the commission has been known since as the Stratton 
Commission (Marine Resources ... 1966; Knauss 1990). In 1970, on the recommendation 
of the Stratton Commission, the National Oceanographic and Atmospheric 
Administration (NOAA) was established with jurisdiction over fishery management in 
the United States (Reorganization Plan ... 1970; Knauss 1990; Sutinen et al. 2000). Two 
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years later, Nixon signed into law the Federal Ship Financing Act, providing fishennen 
and shipbuilders with income tax deferrals and loans of extremely high loan-to-value 
ratio (Federal Ship .. .1972; Blomo 1981). 
In 1976, Senator Warren Magnuson (D-Washington) sponsored the Fishery 
Conservation and Management Act (FCMA), signed into law in April of that year by 
President Gerald Ford (FCMA ... 1976). The Act established the US Exclusive Economic 
Zone from the ocean side of state waters (generally three nautical miles (3 nm) off shore) 
out to 200 nm. Occupation and exploitation of this massive newly-delineated resource 
required quick capitalization of the United States fishing fleet, leading to heady times in 
the industry during which fishennen were lured to expand their investments in fishing 
time, energy and equipment through instruments such as the Capital Construction Fund 
(OSB 1994; Hanna 2000; McBeath 2004). With the infusion ofcapital, the US fishing 
fleet's initial inability to take advantage ofour fishery resources rapidly advanced to 
overcapacity, leading to overfishing of some stocks, which exacerbated and in some cases 
overpowered concurrent contributors to stock depletion (Mansfield 2001; Ward et al. 
2005; Villasante and Sumaila 2010). With the fonnidable federal government backing 
loans and legislating expansion, few fishennen believed they were in dangerous waters 
(Iudicello et al. 1999; Mansfield 2001; Hanna 2003). 
While failing to provide adequate controls on capitalization, the Fishery 
Conservation and Management Act did establish eight regional marine fishery councils 
(RMFCs, or Councils) to manage the fisheries (OSB 1994). RFMC members include 
national and state fishery staff, commercial and recreational fishing industry 
representatives and fishery conservation and management specialists (Okey 2003). 
Members are nominated by state governors and appointed by the US Secretary of 
Commerce (Schug 2008). The precise membership ofcouncils differ, but on balance 
about half the voting members are appointed from federal, state or tribal governments, 
with the remainder representing, in descending proportions, commercial fishing interests, 
recreational fishing interests, researchers and, due to recent appointments, 
environmentalists. The councils are responsible for fishery resource management, the 
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basis of which is quantifying, protecting and responsibly allocating fish stocks. 
Practically speaking, it is impossible to accurately measure fish stocks, therefore fishery 
managers are in the unenviable position of managing with scant knowledge (Serchuk and 
Smolowitz 1990; Jackson 2001; Beddington et al. 2007). As Dr. John Shepherd joked in 
a talk at Princeton University, "Managing fisheries is hard: it's like managing a forest, in 
which the trees are invisible and keep moving around" (Shepherd c.1978). 
The 1976 Act established seven policy objectives, titled National Standards, to 
guide fishery conservation and management. Foremost among those were National 
Standard (NS) 1, to prevent overfishing and achieve Optimum Yield (OY, the level that 
provides the greatest overall benefit to the nation, based on MSY and considering the 
value of food production, recreational uses and economic, social and ecological factors.) 
and NS 2, to use the best available science (Fishery Conservation ... 1976; Berkes et al. 
2001). The Act was reauthorized by Congress (as the Sustainable Fisheries Act (SFA) 
and signed by President Bill Clinton in 1996, at which time National Standards 8, 9 and 
10 were added. These standards espouse mitigating negative economic impacts on fishing 
communities, minimizing bycatch and promoting safety at sea, respectively (Magnuson­
Stevens ... 1996). 
In addition, the 1996 SF A mandated stock rebuilding; a deadline of 10 years 
(from the implementation of the FMP or rebuilding clause therein) was set as the target 
for rebuilding a stock deemed "overfished" (Sustainable ... 1996; Brodziak et al. 2008; 
Holt and Punt 2009). In the Act, "overfishing" is defined as "a rate or level of fishing 
mortality that jeopardizes the capacity ofa fishery to produce the maximum sustainable 
yield on a continuing basis" while "overfished" means the biomass is below the threshold 
set by NMFS (MSFCMA 2007; Rasband et al. 2009). Maximum Sustainable Yield 
(MSY) is the largest average catch (yield) that can be taken each year from a stock or 
stock complex over the long term (Zuboy and Jones 1980). Fishing targets are set at 
Optimum Yield (OY), a number lower than MSY (NOAA 1997; Rasband et al. 2009). 
Rebuilding is the process ofbringing the estimated population up to the mean spawning 
biomass that can support MSY under constant harvest rate; this is typically done by 
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lowering the Total Allowable Catch (TAC) (MacCaIl2002; Ward et al. 2006). Some 
species' biological attributes render a 10-year rebuilding period inadequate; for these 
species the Act allows the time span to be lengthened (Magnuson-Stevens ...2007; Alec 
MacCall pers. comm. 2010). The 1996 Sustainable Fisheries Act also mandated an 
annual report to Congress on the status of managed fishery stocks in the United States; 
the data in this report drive modifications to the FMPs. 
The Act was most recently re-authorized in January 2007 when President George 
W. Bush signed the Magnuson-Stevens Fishery Conservation and Management Act, as it 
is now known (Magnuson-Stevens ... 2007). The current wording ofNational Standard 8 
explains that fishing communities' well being needs to be considered in conservation and 
management measures. 
§301. 104 National Standard 8 of the Magnuson Stevens Fishery Conservation and 

Management Act 

Conservation and management measures shall, consistent with the conservation 
requirements of this Act (including the prevention of overfishing and rebuilding of 
overfished stocks), take into account the importance of fishery resources to fishing 
communities by utilizing economic and social data that meet the needs of paragraph 
(2), in order to (A) provide for the sustained participation of such communities, and 
(8) to the extent practicable, minimize adverse economic impacts on such 

communities (NOAA 2007).1 

Just as we cannot optimally manage a resource such as a fishery without knowing 
its attributes, we cannot effectively minimize adverse economic impacts without knowing 
what they are. All the intended altruism and latent justice in the world is meaningless if 
we cannot tum it into practical application. 
Each Regional Fishery Management Council develops Fishery Management Plans 
(FMPs) for fisheries in its jurisdiction, using input from stakeholders, advisory panels, 
the public and the Council Science & Statistical Committee, among others. FMPs contain 
stock assessments, habitat information, management goals, objectives and measures, and 
a timeline for rebuilding overfished stocks. In 1982, the Pacific Fishery Management 
1 Paragraph (2) is National Standard 2: Conservation and management measures shall be based upon 
the best scientific information available. 
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Council ("Council") first developed a Pacific Coast Groundfish FMP, consolidating 
management ofmore than 80 species of groundfish off the coast of Washington, Oregon 
and California (PFMC 2008a). Over 90 species, including some rockfish, flatfish and 
sharks, are classified as groundfish2. 
The Pacific Coast Groundfish FMP has been amended 20 times to respond to 
legislative changes, such as the Sustainable Fisheries Act of 1996, or to legal challenges. 
In 2002, to address National Standard 9 (bycatch reduction), the Council introduced 
Rockfish Conservation Areas (RCAs) to minimize bycatch in the six overfished rockfish 
species found on the continental shelf. RCA boundaries approximate depth contours and 
are gear-specific (e.g., prohibiting the use oflarge footropes on trawl gear used on rocky 
habitat); the Council adjusts the boundaries as necessary to minimize bycatch (PFMC 
2008a). The Council has recently recognized the need for retrospective evaluation of the 
socioeconomic effect of RCAs on the fishing community (PFMC 2008b). While there 
have been rebuilding successes (Alec MacCall pers. comm. 2010), it is generally 
accepted that after 34 years of explicit fishery management and 14 years of rebuilding 
requirements, "business as usual" has proven unsuccessful (Brodziak et al. 2008; Kruse et 
al. 2009; Lubchenco 2010). 
Along with the MSA, multiple other federallaws3 require the US Government to 
evaluate the potential economic impact of fishery management measures (Steinback and 
Thunberg 2006). Despite this, ecologically informed fishery regulations imposed over the 
past few decades have had unmeasured economic effects (Bibb and Matulich 1994; Hall­
Arber et al. 2001; Seung 201 0). Accurate economic impact analysis has proven difficult 
due to scarcity of data (Bibb and Matulich 1994; Dalton and Pomeroy 2003). Various 
organizations, including NOAA Fisheries (formerly the National Marine Fisheries 
Service) and the California Department ofFish and Game provide data that make up 
2 A complete list is available on the Internet at www.pcouncil.orglgroundfishlbackground. 
3 The National Environmental Policy Act (NEPA) and Executive Order 12866 also require federal 
regulators to consider economic impacts ofproposed fishery management actions. 
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pieces of the puzzle (NOAA Fisheries 2007; CDFG 2009), while others, such as the 
National Ocean Economics Program consolidate data from multiple sources (NOEP 
2009). Landings data, while plentiful, suffer from discrepancies in area, species 
identification and groupings among the various databases. The geographical classification 
behind "Monterey" in one database does not necessarily match that in the next; likewise 
"rockfish" in one database does not correspond to the species collected as rockfish in 
another.4 The lack of standardized dependable data and accurate interpretation (not to 
mention creative spellings of species' names) adversely affect the analysis and the policy 
options selected as a result (Steinback and Thunberg 2006). Two notable exceptions 
came from New England in the past decade. In 2003, the New England Fishery 
Management Council published Final Amendment 13 to the Northeast Multispecies 
Fishery Management Plan. The economic analysis alone is 273 pages, and includes 
historical data covering such disparate attributes as geography, annual revenues, vessel 
length and gear type (NEFMC 2003). Subsequently, NOAA Fisheries economists 
Steinback and Thunberg used at least nine data sources including published federal 
government statistics and data from focus group meetings, on-board observers, previous 
studies and stock estimates to construct a picture of fishery activity by multiple gear types 
(Steinback and Thunberg 2006). 
Small Business law also contributes to the management of commercial fisheries, 
where the fisherman or boat owner is considered a small business owner. The US Small 
Business Administration, an independent agency of the Federal government, ensures the 
privacy of small business owners, protecting them from reporting information that could 
reduce their competitive advantage, including information that would enable one to paint 
a complete economic picture ofa commercial fishery (SBA 2004). In the absence of 
revenue and expense data from fishing fleets, researchers need to rely on other sources of 
4 For example, compare Table 15 from the California Department ofFish and Game (at 
http://www.dfg.ca.goY/marine/landings08.asp) and Table 001 from the PacFIN database (at 
http://pacfm.psmfc.org/pacfin _pub/pfrnc ~ub/gmtrpt~ubJpts.php?) (excerpt in Appendix A); neither 
geography nor species are aligned. 
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data to estimate the economic value of a fishery (Jepson et al. 2004). The small business 
nature of many commercial fishing vessels also leads to application of the Regulatory 
Flexibility Act, administered by the SBA, which requires decision makers to consider and 
mitigate adverse economic impact of a regulation on small entities such as fishery 
participants (Queirolo 2007). 
In addition to the ethical mandate to look after our fellow man, the risks of not 
adhering to the legislative mandates are grave. In 1991, the Conservation Law 
Foundation (CLF) filed a lawsuit against NMFS for not upholding the provisions of the 
Magnuson Stevens Act (CLF 2009a). Since then, there have been hundreds of cases from 
CLF and others, with over a hundred pending at times. Many of these legal actions 
revolve around implementation ofNational Standard 8; of these, some have focused on 
the meaning ofthe word "community" (Bagley 2003). It is easy to imagine that a 
community broadly defined, whether geographically or by industrial sector, would realize 
more effects than one narrowly defined. Similarly, while the wording ofthe FCMA states 
that "fishing communities" need to be accounted for, and defines community as "a 
community which is substantially dependent on or substantially engaged in the harvest or 
processing of fishery resources to meet social and economic needs," NMFS has 
contended that we need not identify all affected communities, rather only those 
"primarily" affected (50 CFR 600.345). Naturally, this leads to additional contention 
about the meaning of the word "primarily." While quantitative measures in the Code of 
Federal Regulations could reduce the incidence oflawsuits, each refinement of the code 
seems to beget another lawsuit requiring further clarification O'l"FCA ... 1997; OSB 2002; 
Legacy... 2006; Maurer 2009; United Boatmen ... 2009; RFA ...2010). 
The lure of a lawsuit to the plaintiffs is its relative efficiency in policy making; a 
decision sets judicial precedent that guides judges' deliberation on future similar cases 
(O'Leary 2005). The most obvious detrimental effect is diversion of funds and other 
resources that could otherwise be invested in restoring depleted stocks or other 
management priorities (Oversight. .. 2002; NAPA 2005). NOAA Fisheries, with an annual 
budget of about $800 million, has estimated that it spends more than 10 percent of its 
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funding and staff time on litigation (LOC 2002; NOAA 2009). Further, lawsuits 
promulgate an "us-versus-them" mindset that hinders future negotiations, requiring years 
of community re-building where a natural community of ocean stewards may have 
previously existed (Blair 1965; Berkes et al. 1989; Rice 2005; Knerr 2006; Brown 2008). 
The ink was scarcely dry on the 1996 Sustainable Fisheries Act when the queue of 
plaintiffs appeared at the nation's district courts, contesting the National Marine Fisheries 
Service's interpretation of both the "economic impact" and "fishing community" phrases 
in National Standard 8. The 1996 Small Business Regulatory Enforcement Fairness Act 
amended the Regulatory Flexibility Act to allow for judicial review of agencies' 
compliance with the RF A. Absent other statutory standards, the Administrative 
Procedures Act provides for judicial review of agency actions under the "arbitrary and 
capricious" standard, whereby an agency rule is considered arbitrary and capricious if the 
agency "has relied on factors which Congress has not intended it to consider, entirely 
failed to consider an important aspect of the problem, offered an explanation for its 
decision that runs counter to the evidence before the agency, or is so implausible that it 
could not be ascribed to difference in view or the product of agency expertise" (Motor 
Vehicles... 1983; Pierce 1995). This power ofjudicial review, coupled with the new SF A 
regulations, prompted lawsuits from both conservationists and fishing industry 
supporters. 
In North Carolina Fisheries Association, Inc. v. [Secretary of Commerce William] 
Daley (NCF A v. Daley), the court ordered the Secretary to perform the requisite 
economic analysis, dismissing as "ludicrous" the Secretary's claim that he had adhered to 
NS 8, and stating, "It is clear to this Court that the Secretary acted arbitrarily and 
capriciously in failing to give any significant consideration to the economic impact of the 
quota on the North Carolina fishery." US District Judge Robert G. Doumar then required 
the inclusion of processors, wholesalers, distributors, boatyards, ice houses and other 
fishery dependent industries in the "community" for economic analysis (NC 
Fisheries... 1998; Bagley 2003). In both the Associated Fisheries ofMaine, Inc. v. Daley 
and Southern Offshore Fishing Association v. Daley cases, the courts required economic 
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analyses of fishing communities as well as consideration of alternatives that would be 
less economically harmful than those NMFS had proposed (Associated ... 1997; 
Southern ... 1998). The first of these three decisions clarified types of businesses that the 
court viewed as "substantially dependent" on fishing while the latter two emphasized the 
need for alternatives to mitigate economic impacts. In NCF A v. Daley, the judge cited 
NMFS guidelines for determining a "significant economic impact" on a "substantial 
number" of small businesses. Among these metrics, any of the following would require 
mitigation: if annual gross revenues decrease by more than five percent for 20 percent of 
small entities or annual compliance costs increase the cost of production by more than 
five percent for 20 percent of small entities or compliance costs as a percent of sales are 
more than 10 percent higher for the small entities than they are for large entities or two 
percent of small entities are likely to be driven out of business due to regulation 
requirements (NC Fisheries ... 1998). 
The Northeast Multispecies Groundfish case is a telling exhibit of the potential 
strength ofNS8 as well as the persistence oflitigants. In May 2000, the Conservation 
Law Foundation again brought suit against the NMFS, claiming that the Northeast 
Multispecies Groundfish FMP violated National Standards 1 and 9 (overfishing and 
bycatch) and § 104-297 (rebuilding overfished fisheries). The CLF was joined in the suit 
by The National Audubon Society, the National Resources Defense Council and the 
Ocean Conservancy; the litigation eventually drew in the states of Maine, New 
Hampshire and Rhode Island, the Commonwealth of Massachusetts, and multiple New 
England cities and fishing alliances. Judge Gladys Kessler agreed with the plaintiffs in a 
December 2001 ruling and imposed significant spatial and temporal restrictions on New 
England fishing in April 2002. One month later, Judge Kessler vacated her own order, 
stating that it would cause grave economic hardship and injustice. The parties had 
previously negotiated a settlement that then became effective. Since then, the new 
groundfish management plan (Amendment 13) has taken effect in New England and the 
Conservation Law Foundation and National Resources Defense Council again have taken 
a complaint to court on the same basis as their 2000 case (Conservation ... 2001; Bagley 
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2003; Corbett 2004; CLF 2009b). Most recently, in May 2010, the cities ofNew Bedford 
and Gloucester Massachusetts sued the Secretary ofCommerce and Administrator of 
NOAA arguing that the economic impact has not been evaluated in the latest amendment 
to the Northeast Multispecies Fishery Management Plan (Amendment 16, instituting 
catch shares). 
Despite this glum history, the available data indicate that fishery management is 
indeed working in some cases. Worldwide, most recovered and recovering stocks are in 
the Pacific (Worm et aL 2009). In the US, the proportion ofoverfished stocks declined 
from 33 percent to 26 percent between 2001 and 2005 (Hilborn 2007). The most recent 
National Marine Fisheries Service report on the status of the US fisheries supports that 
trend, indicating that 16 percent of the 251 managed fish stocks in the US are currently 
subject to overfishing, while 84 percent are not (NMFS 2009). As of December 2009, 
excluding Highly Migratory Species, 79 percent ofthe overfished US managed stocks 
were in the Atlantic while 21 percent were in the Pacific, suggesting that fishery 
management is more successful in some areas of the US than in others (NOAA OSF 
2009; Parrish, Field, MacCall pers. comm. 2010). 
To support National Standard 8 and alleviate the hardship to the fishing 
community caused by the 10 year rebuilding requirement, in March 2009, US 
Representative Frank Pallone (D- NJ) introduced House Resolution 1584, the Flexibility 
in Rebuilding American Fisheries Act. This bill would allow fishery managers to extend 
the time allowed for rebuilding a stock in certain cases, one of which is to support 
National Standard 8 ifthe stock is on a "positive rebuilding trend," meaning that the 
biomass of that stock has increased substantially since its rebuilding plan started 
(Flexibility...2009). The wording of the bill is open to interpretation; indeed, various 
parties have interpreted it differently since its introduction (Oversight Hearing ...2009; 
Pew Environment Group 2010). 
Co-sponsoring the bill with Rep. Pallone at the time were Reps. Lobiondo (R-NJ), 
Frank (D-MA), Jones (R-NC), Kennedy (D-RI), Adler (D-NJ), Brown-Waite (R-FL) and 
McIntyre (D-NC). As ofApril 2010, HR 1584 has 31 co-sponsors and has been assigned 
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to the Subcommittee on Insular Affairs, Oceans and Wildlife of the House Natural 
Resources Committee. 
In June 2009, Senator Charles Schumer (D-NY) introduced a parallel bill, Senate 
bill 1255, into the US Senate. As ofApril 2010, S 1255 has four co-sponsors (Richard 
Burr (R-NC), Kirsten Gillibrand (D-NY), George LeMieux (R-FL) and Kay Hagen (D­
NC)) and has been assigned to the Senate's Commerce, Science, and Transportation 
Committee. 
Scientific, Political and Economic Significance 
As biomass declines and diminishing returns make the cost of taking the last fish 
prohibitively expensive, fish stocks that are not necessarily biologically extinct are often 
in danger of extinction, and some are considered "economically extinct," meaning that 
the benefit to be gained from fishing the stock is less than the cost to do so (Hilborn and 
Walters 2001; Foster and Vincent 2010). Removal of a single species from an area has 
been shown to affect not only its predators and prey but also its faunal habitat and 
competitive species (Auster and Langton 1999). This means that the ecological effect of 
fishing out a species can be severe, and both the ecological and economic effects are 
likely to be greater than one would conclude by examining the species in isolation 
(Chapin et al. 2000; Balmford et al. 2002; Limburg et al. 2002; Utter 2004; Pearce 2007; 
Clausen and York 2008). 
Bocaccio rockfish (Sebastes paucispinis) is one species managed by the National 
Marine Fisheries Service whose popUlation appears to be increasing, with estimated 
annual mortality (landings plus bycatch), below the threshold set by NMFS (MacCall 
2007). As of the 2008 census, while the species is in an overfished status, it is not subject 
to overfishing. However, the Pacific-Southern Distinct Population Segment (DPS, south 
of Cape Mendocino) ofbocaccio is listed by NMFS as a "Species ofConcern", and 
bocaccio was listed as "critically endangered" by the International Union for 
Conservation ofNature in 1996, though the IUCN notes that the status needs updating 
(IUCN 1996; Joanna Grebel, CDFG, pers. comm. 2010). (While NMFS has proposed 
ESA Endangered status for the Georgia Basin (Puget Sound) Distinct Population 
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Segment, this is unrelated to the status of central coast bocaccio (John Field, Alec 
MacCall pers. comm. 2010)). Though bocaccio is not a target species, the fish do appear 
as bycatch in the Monterey-based Dover sole (Microstomus pacificus) fishery. Indeed, 
the fact that some catch is allowed is an acknowledgement ofbocaccio's persistent 
appearance in trawl nets targeting other species (Joanna Grebel, CDFG, pers. comm. 
2010). 
As a species that is evolutionarily isolated (not closely related to other 
organisms), bocaccio are vulnerable to overfishing (Magnuson-Ford et al. 2009). Further, 
Cheung et al. (2007) found that bocaccio have intrinsic vulnerability, meaning that they 
have a weak ability to recover from overfishing. After years in which the PFMC 
disregarded scientific information regarding spawning biomass, total biomass and 
associated catch limit recommendations, the bocaccio stock was in severe decline and the 
stock was deemed overfished in 1999, after which the rebuilding plan was instituted 
(PFMC 2008; Field et al. 2010). Despite this relatively recent crash, overfishing is not 
now occurring and the stock size has more than doubled since bocaccio rebuilding began 
(Alec MacCall pers. comm. 2010). Optimum Yield ofbocaccio has been set between 218 
and 307 metric tons per annum for the past five years; annual catches including discards 
(bycatch) are estimated to be less than half that (Field et al. 2010). Keeping in mind that 
there are uncertainties associated with stock estimates, this suggests that while there may 
be an obvious short-term economic benefit of an increased bocaccio TAC, it is necessary 
to consider possible long-term opportunity costs, both economic and ecological (Siebert 
1995; Dayton 1998; Smith et al. 2007). 
While bocaccio itself is not prominent in landings, accounting for less than one 
percent of Monterey landings in every year from 2000 through 2009, including the time 
period immediately before Rockfish Conservation Areas were instituted (Table 1.1), TAC 
limits on bocaccio constrain those species found with it in the shallow water complex 
(100 fathoms, inside the RCA) and those immediately outside the RCA. By avoiding 
bocaccio, trawl fishermen have de facto limits on other species, primarily chilipepper 
rockfish (Sebastes goodei), petrale sole (Eopsetta jordani), English sole (Parophrys 
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vetulus), Dover sole and sanddabs (Citharichthys sordidus) (Joanna Grebel, CDFG, pers. 
comm. 2010; Jiri Nozicka pers. comm. 2010). The landed species with highest consistent 
absolute values in the Monterey area, which are not the focus of this study, include 
Dungeness crab, spot prawns, market squid, sardines and anchovies, salmon and sablefish 
(CDFG 20l0a). Highly migratory species such as tuna are likewise outside the scope of 
this study. 
----
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Table 1.1. Landin s 2000-2009; species of focus (units: metric tons) (source: PacFrN) 
Year Total Sanddabs Bocacclo Chillpepper Dover English Petrale All 
Landings sale sale sale other 
(mt) landings 
2000 19906 3.48% 0.12% 2.03% 8.38% 0.87% 1.16% 83.97% 
2001 16045 3.96% 0.11% 2.03% 8.04% 1.06% 1.33% 83 .47% 
2002 16171.9 2.09% 0.11% 0.96% 10.49% 0.59% 1.19% 84.57% 
-2003 14657.6 2.66% 0.00% 0.02% 10.82% 0.77% 1.35% 84.37% 
2004 12841.4 1.77% 0.05% 0.26% 9.72% 0.5 1% 1.15% 86.53% 
2005 11815.7 0 .94% 0.32% 0.23% 8.86% 0 .46% 2.56% 86.62% 
1 -­2006 10259.5 0.68% 0.01% 0.25% 7.62% 0.56% 3.58% 87.30% 
2007 10423.5 1.09% 0.17% 0 .43% 8.55% 0.60% 5.55% 83.61% 
2008 11183 0.83% 0.05% 0.85% 9.09% 0.63% 4.57% 83.99% 
2009 10705 .8 0 .73% 0.03% 2.21% 9.15% 0.35% 2.91% 84.62% 
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From 2000 to 2008, bocaccio catch decreased in absolute terms and as a 
percentage of total catch in Monterey. These declines may be attributable to popUlation 
declines, to restrictions such as the RCA, or to a combination of these and other factors. 
Figure 1.1 shows that absolute landings for the other species of focus have also decreased 
while some of them have increased as a share ofthe total (Table 1.1). This suggests that 
as demand for fish has increased, substitutions are not coming from the shallow water 
complex of Monterey. Indeed, early morning observers of wharf restaurants often see 
trucks offloading frozen fish from other countries (commonly Canada and China), 
suggesting that the substitutes are being imported. While that is beyond the scope of this 
study, it is fodder for future research. Is it possible that in trying to protect local species 
we are having unseen detrimental effects on stocks in less-regulated countries' waters? 
While we decrease production in our local economy, are we inadvertently increasing our 
carbon footprint by encouraging suppliers to ship our food long distances? 
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Figure J.I. Catch (Ib) of selected species at Mon ter y, 2000-2008. Source: COFG. 
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The Flexibility in Rebuilding American Fisheries Act would make a half-page 
addition to the 91 page Fishery Conservation and Management Act, which could have 
long-term ramifications for fish populations and fishing communities. The current version 
of the FCMA dictates that a Fishery Management Plan must intend to rebuild the stock 
within 10 years unless environmental conditions, stock biology or international 
agreements preclude it. The change proposed in HR 1584/S 1255 is twofold: to allow 
rebuilding extensions under other scenarios, including upholding National Standard 8, 
"provided that there is evidence that the stock offish is on a positive rebuilding trend", 
and to extend the rebuilding time to a new maximum of the sum of the initial 10 year 
period, the length of time it would take for the stock to be rebuilt under prevailing 
environmental conditions, absent any fishing mortality, and the mean generation time of 
the stock. In its most basic application, this could add 10 years to the current rebuilding 
period for bocaccio, which in turn could trigger an increase in the annual Total Allowable 
Catch (T AC) set by the Council. Gulf of Mexico Red Snapper are in a similar situation 
(overfished but not experiencing overfishing), and these criteria have recently been used 
by NOAA Fisheries to approve an increase in TAC for that species (NOAA SERO 2010). 
As Monterey fishermen believe that increasing the TAC for this species would 
save them considerable money and improve safety by allowing them to fish for other 
species in shallower (nearer shore) water, they have a particular interest in seeing the 
Flexibility in Rebuilding American Fisheries Act passed and applied to bocaccio 
rockfish. An increase in TAC would support local jobs in the commercial and 
recreational fisheries, furthering President Barack Obama's goal of economic recovery 
while supporting both National Standards 8 and 10, and easing the industry'S burdens in 
an environment that is economically and personally risky (Kaplan and Kite-Powell 2000; 
Jiri Nozicka pers. comm. 2010). 
Notably, both the House and Senate versions of Flexibility in Rebuilding 
American Fisheries have bi-partisan support. As ofApril 2010, the Senate bill has two 
supporters each from the Democratic and Republican parties while the House resolution 
enjoys sponsorship by 17 Democrats and 15 Republicans. As the US Congress has 
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become increasingly divided along party lines, more time, energy and money goes into 
each vote, so that the once productively deliberative system has corne to waste scarce 
national resources (Schier 2008). HR 1584/S 1255 can contribute to fostering the post­
partisan confluence espoused by President Barack Obarna and his supporters (Sinclair 
2009). In early 2010, following fishermen's rallies in Washington DC and around the 
country, support broadened for the two bills (LOC 2010). 
The Pacific Fishery Management Council Legislative Committee supports HR 
1584/S 1255, while noting that, liThe species of rockfish the Pacific Council is 
successfully rebuilding all have a greater than 1 O-year rebuilding time frame" (PFMC LC 
2010). While this is true, the current wording of the bill suggests that an additional 10 
years will be added to rebuilding times, regardless ofwhether the time frame is already 
set at greater than 10 years.5 
Science and economics both feed into natural resource managers' decisions (Hahn 
2000; Freeman 2005). While scientific information is generally more readily available 
and more commonly used than economic information, managers have recently begun to 
recognize the relative importance of economic information and seek it (NRC 2002; 
Pomeroy 2006; Barry Gold 2008 pers. comm.). Due to its place in the groundfish 
complex, bocaccio rockfish have been identified as economically important by both the 
Pacific Fishery Management Council (PFMC 2008a) and commercial fishermen in 
Monterey (Jiri Nozicka pers. comm. 2010). In this paper I analyze the economic effect of 
applying the Flexibility in Rebuilding American Fisheries Act to the shallow water 
complex species of Monterey, California. 
5 Section 2 (3) of the Flexibility in Rebuilding American Fisheries Act of 2009 reads 
If the Secretary determines that extended rebuilding time is warranted under subclause 
(III), (IV), (V), or (VI) of paragraph (4)(A)(ii), the maximum time allowed for rebuilding the 
stock of fish concerned may not exceed the sum of the following time periods: 
(A) The initial 10-year rebuilding period. 
(8) The expected time to rebuild the stock absent any fishing mortality and under 
prevailing environmental conditions. 
(C) The mean generation time of the stock. 
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Estimating Economic Impact 
According to the NMFS legislative history of the Magnuson Stevens Act, 
conservation requirements take precedence over economic concerns (NOAA 1997). Yet 
we must estimate economic cost if we are to fulfill the "minimize adverse economic 
impacts" requirement of National Standard 8. In general, the way to estimate economic 
impacts is to depict the economic status quo, build a model to project what will happen to 
the elements affected by the change, and compare the output to the output that could be 
expected if there were no change. A variety of decision support tools has been applied to 
the problem. 
Benefit-cost analysis involves identifying and quantifying costs and benefits in 
order to determine whether to protect or exploit a given resource at a given time (Hahn 
1996). This method has been used to analyze costs and benefits of both extractive and 
non-extractive uses of a marine ecosystem (Wegge et al. 1986; Leeworthy and Wiley 
2001; Sanchirico et al. 2002; Pendleton and Kildow 2006; Ward and Kelly 2009). While 
benefit-cost analysis is useful in measuring small-scale impacts in systems with few 
external connections, it does not address interdependencies among aspects of the 
economy or society (Alexander 2006). As a result, longer term effects related to spillover, 
substitute goods or complementary goods remain hidden or unclear (Rich et al. 2005). 
An input/output model based on national accounts can address the shortcomings 
ofbenefit-cost analysis by depicting quantitative interdependencies in the form of 
transfers throughout mUltiple sectors of an economy (Leontief 1941; Siebert 2008). For 
simplicity's sake, a sector can be considered an industry, such as fishing. 
National income accounting, whereby a national or regional economy is depicted 
as a matrix of transaction flows, was derived from traditional enterprise accounting. To 
convert a trial balance or any ledger ofdebits and credits to an input/output (1/0) table, 
we simply put the accounts across the top row and also down the left side column. Each 
two sided ("double entry") debit/credit transaction is thus added to this table only once, in 
the cell that represents the debited account row and the credited account column (Goetz 
1967). As an example, a $730,000 fishing industry expenditure on agriculture (i.e., sales 
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from Agriculture to Fishing, cash flowing from Fishing to Agriculture) would appear in a 
general ledger accounting transaction as shown in Table 1.2 and in an I/O table as shown 
in Table 1.3. 
- -
36 
Table 1.2. Accounting transaction from Fishing to Agriculture in traditional T-account format 
Agric
DR 
ulture 
CR 
Fishing 
DR 
-
CR 
$730,000 $730,000 
Table 1.3. Accounting tra nsaction from Fishing to Agriculture in Inpu t/Output format (units $ 

million LJSl 

Industry Consuming Agriculture Fishing Engineering Materials ... 
I 
I 
I
, 
Industry Producing ,I 

Agriculture ---- - - - - - -- - - - - - --------- O~73 

Fishing 

Engineering 

Materials 

I ... 
37 
Every economic model, by definition, is an incomplete depiction of the universe 
based on simplifying assumptions. A combination of model types that addresses the 
shortcomings of each type would most accurately answer the question: what short-term 
and long-term economic effects would the Flexibility in Rebuilding American Fisheries 
Act have on the fishing community associated with a given fishery? In order to answer 
this question in terms of a specific practical application, I built a modified I/O model to 
represent the status quo monetary flows of the fishing industry in Monterey and 
calculated the direct and indirect multipliers to depict ripple effects. I then applied 
changes in bocaccio TAC that could come about with passage of the Flexibility in 
Rebuilding American Fisheries Act to envision the short term and long term result on the 
fishing community and projected those on the map surface. 
Increasingly, resource managers and users are interested in models that link 
economic and ecological systems (McLeod et al. 2005; Lamont 2006). The field of 
economics, with its quantitative tradition and history of natural resource and human 
applications, is an appropriate lens through which to view these combined systems 
(Holland et aL 2010). As the two positions have grown nearer each other, some modellers 
have made efforts to link the systems. One example of this in a commonly-used model is 
the Value Chain module recently added to the Ecopath with Ecosim (EwE) Ecosystem 
Based Management model (Christensen et al. 2009). While this project does not examine 
the ecological effect of the potential policy change, it brings us a step closer to examining 
the two together. 
Application 
The result of my decision support tool will inform policy recommendations, when 
considered in the context ofother qualitative and quantitative requirements. This is 
timely, as no model in the published literature has evaluated the possible effects ofthe 
Flexibility in Rebuilding American Fisheries Act. In particular, Representative Madeleine 
Bordallo (D-Guam), Chair of the House Natural Resources Subcommittee to which HR 
1584 has been assigned, has requested the result of this study, as have some of its 
sponsors. 
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Suggestions for future research and modeling 
One of the benefits of this simple model is its use ofwidely available software 
and easily understood concepts. Nevertheless, I believe it could be more user-friendly and 
student-friendly, and in future applications I will convert the model to open source 
software so that it can be replicated without high-cost licensed software. Peter Wilcoxen 
has provided an executable that will rebalance matrices gratis, given the proper input 
formats and parameters (Wilcoxen 2009). The output from this could be imported into 
freely available spreadsheet software to perform the calculations described in this paper 
without the associated licensing costs. 
Fuel prices are both a major expense in the fishing industry and a perennial source 
of uncertainty about the future. One way to alleviate this would be for the fishing industry 
to seek alternative fuel sources. As the fish themselves contain oil, they may be the most 
obvious potential fuel source. In Unalaska, Alaska, some seafood plants are using fish oil 
for fuel, reducing waste from already landed fish without increasing the take (Lace 2010). 
While "alternative fuels," including those derived from biomass are generally not eligible 
for alternative fuel tax benefits, fish oil used for any purpose as part of an alternative fuel 
mix on a commercial fishing vessel may qualify (Hoffman and Kocak 2009); this 
application could have environmental benefits as well as the obvious monetary benefits 
for the fishing industry. Experiments have been undertaken in Australia and the United 
Kingdom, among other places, to evaluate the applicability of biofuels for the fishing 
industry (Stirling and Goldsworthy 2006; Rossiter and Caslake 2008). I support 
continued research into the use offish oil and other biofuels in the fishing industry. 
One area that holds great potential for future collaboration among fishermen, 
ecologists and fishery managers is bycatch (discard) reduction. I believe the rebuilding 
conversation Gordon Munro is starting with his 2010 publication will dovetail with 
ongoing bycatch research from conservationists and economists to provide opportunities 
for conservation in harmony with providing a living for traditional small-scale fishing 
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interests.6 Some ideas recently discussed include equipment improvements, landing or 
reporting all catch (in one trial, landed "discards" are donated to soup kitchens; in 
another, the west coast groundfish fishery will increase observation to track bycatch as 
well as landings), and offering incentives for reduced discards (Brew et al. 2010). 
6 While there is no universally accepted definition for "small-scale" fisheries, the term is generally 
applied to a business that is traditional to a family, and in which family members and a few others are 
employed (Willmann pers. comm. 2010). This definition applies to the fishing industry in Monterey Bay. 
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Chapter 2 A MODEL TO EVALUATE ECONOMIC EFFECTS OF FISHERY 
MANAGEMENT MEASURES: How WOULD A CHANGE IN TOTAL ALLOWABLE 
CATCH FOR MONTEREY GROUNDFISH AFFECT THE LOCAL ECONOMY? 
Abstract 
The research question addressed by this paper is: if a modification to the 
Magnuson-Stevens Fishery Conservation and Management Act enabled an increase in 
Total Allowable Catch for a single species in the US West Coast groundfish fishery, what 
would be the direct and indirect economic effects on Monterey County, California? I 
used primary and secondary industry sources to build an Input/Output table reflecting the 
Monterey County economy, then calculated economic multipliers from this Input/Output 
table. I then calculated the likely increase in catch of relevant species (the species of 
focus and those that co-occur with it) and used recent ex-vessel prices to arrive at the 
likely economic effect. Various scenarios were explored: the base case was a simple 
aggregation of industry sector data from federal government sources; additional cases 
included a different aggregation of industry sectors, addition of industry transaction data 
from the Pacific Fisheries Information Network and addition of survey data from 
fishermen and processors. Counting only direct and indirect effects of an increase in 
commercial catch, a 10% increase in Total Allowable Catch ofbocaccio rockfish could 
result in effects ranging from $250,000 to over $1,000,000 per annum for the fishing 
community in Monterey County. While this is a straightforward benefit, the costs of 
ecosystem effects would need to be quantified and evaluated for a thorough analysis of 
the merit of increasing bocaccio TAC. 
Introduction 
Marine capture fisheries provide protein for most of the world's population, direct 
employment for 35 million people and indirect employment for millions more (F AO 
2009). Worldwide, many fish stocks have been depleted due to economic efficiencies and 
ignorance about ecosystem complexities, biological stocks and natural fluctuations 
(Botsford et al. 1997; ToreH and Salamanca 2001; Yodzis 2001; Brander 2003). Fishing 
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effort, pollution, climate change, bycatch and habitat destruction have contributed to this 
depletion (Kime 1995; Anderson and Piatt 1999; Rothschild 2007; Helvarg 2010). 
Fishing effort is more easily controlled than environmental elements and non-point­
source pollutants; therefore most management techniques focus on restrictions specific to 
the fishing industry, such as reducing effort, or instituting spatial or temporal closures 
(Hilborn and Mangel 1997; Rothschild 2007). 
To support National Standard 8 and alleviate the hardship to the fishing 
community caused by current rebuilding targets ofoverfished species, US Representative 
Frank Pallone (D- NJ) has introduced House Resolution 1584, the Flexibility in 
Rebuilding American Fisheries Act. This bill would allow fishery managers to extend the 
time allowed for rebuilding a stock in certain cases (among them, to support National 
Standard 8) if the stock is on a "positive rebuilding trend," meaning that the biomass of 
that stock has increased substantially since its rebuilding plan started (Flexibility ... 2009). 
The wording of the bill is open to interpretation; indeed, various parties have interpreted 
it differently since its introduction (Oversight Hearing ... 2009; Pew Environment Group 
2010). 
Over 90 species, including some rockfish, flatfish and sharks, are classified as 
groundfish and governed by the Pacific Coast Groundfish Fishery Management Plan. 
Rockfish Conservation Areas and rebuilding times in this plan limit the Total Allowable 
Catch ofbocaccio rockfish which has the spillover effect of constraining catches of 
chilipepper rockfish (Sebastes goodei), petrale sole (Eopsetta jordani), english sole 
(Parophrys vetulus), dover sole and sanddabs (Citharichthys sordidus). Fishermen 
minimize bocaccio bycatch by fishing for these species in deeper waters, which requires 
more expense (in terms of costs offactors of production) and time. As deeper waters are 
typically further offshore, this also puts fishermen at greater risk than they would face 
closer to shore. 
The Flexibility in Rebuilding American Fisheries Act (HR 1584 IS 1255) would 
make a half-page addition to the 91 page Fishery Conservation and Management Act, 
which could have long-term ramifications for fish populations and fishing communities. 
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The current version of the FCMA dictates that a Fishery Management Plan must intend to 
rebuild the stock within 10 years unless environmental conditions, stock biology or 
international agreements preclude it. The change proposed in HR 1584/S 1255 is twofold: 
to allow rebuilding extensions under other scenarios, including upholding National 
Standard 8, "provided that there is evidence that the stock of fish is on a positive 
rebuilding trend", and to extend the rebuilding time to a new maximum of the sum of the 
initial 10 year period, the length of time it would take for the stock to be rebuilt under 
prevailing environmental conditions, absent any fishing mortality, and the mean 
generation time of the stock. An increased rebuilding time could lead to increased Total 
Allowable Catch (TAC) of selected species such as bocaccio rockfish, which in turn 
would allow Monterey fishermen to target the species constrained thereby. 
This paper explores how fishery regulation affects the people providing the 
protein, using an economic model to address the question: what would be the short-term 
direct and indirect economic effects on Monterey County if we were to increase the 
allowable catch of one species that has been deemed overfished, but is not currently 
experiencing overfishing? 
Methods 
STUDY AREA 
I examined fishery industry data from the two active commercial fishing ports in 
Monterey County, California: Moss Landing and Monterey (Figure 2.1). Between 1998 
and 2003, Monterey Bay Area ports (including Santa Cruz) brought in annual receipts 
ranging from $7.4 million in an EI Nino year (1998) to $12 million. EI Nino affects 
oceanic and atmospheric conditions, which affects many factors, from species' spawning 
to fishermen's ability to fish. As of2003, Moss Landing supported about 61 receivers 
(receiving the fish off the boats) each year while Monterey supported 27 (Pomeroy and 
Dalton 2005). 
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Figure 2.1. Monterey County ports of Monterey and Moss Landing, California. Source: Google 
Maps. 
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The annual commercial landed catch in the Monterey area decreased by nearly 50 
percent in the first decade of the 2000's, from 20 metric tons to just over 10 metric tons.7 
The greatest value of landings in Monterey come from sardines, anchovies, salmon, 
sablefish, market squid and spot prawns (Figure 2.2). Monterey landings account for a 
substantial percentage of California anchovy, sardine and salmon landings (Figure 2.3) 
(CDFG 2010a).While bocaccio landings have not recently been a large fraction of total 
landings, they decreased markedly with the 2002 advent of Rockfish Conservation Areas, 
as might be expected (Figure 2.4). As of2007, bocaccio account for about .0003 percent 
of Monterey landings by weight, down from .0012 percent in 2000 (PacFIN 2009)8. 
7 The International North Pacific Fisheries Commission, established in 1952 and dissolved in 1993, 
defined coastal demarcations still in use in fishery management and reporting. The Monterey area used by 
the Pacific Fisheries Information Network (PacFIN), among others, ranges from latitude 36° 00' N (Point 
Lopez) to 400 30'N (Cape Mendocino). This area is substantially larger than coastal Monterey County, 
encompassing much ofCalifomia's North and Central coast, including coasts of Mendocino, Sonoma, 
Marin, San Francisco, San Mateo, Santa Cruz and Monterey Counties. 
8 Pacific Fisheries Information Network (PacFIN) data include catch estimates for groundfish 
species by month, area and gear type derived from the following sources: Alaska, Washington, Oregon and 
California state fishery agency data on fish tickets, vessel registration, port sampling and trawl logbooks; 
NMFS Northwest Region permit data; US Coast Guard vessel data; NMFS Alaska Fishery Science Center 
observer data; other data from NMFS Alaska Region and Fisheries and Oceans Canada. 
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Figure 2.2: Monterey mean annual landings for selected species from 2000 through 2008, 
inclusive. Species hown are the 6 species of focus plus the 6 largest by value for Monterey. 
ISource: CDFG 2010a1. 
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Figure 2.3: Monterey mean ann ual landings compa red to California average annual 
landiJlgs from 2000 through 2008, inc lusive. Species shown are the 6 species of focus plus the 
6 largest by value for Monterey. ISource: CDFG 2010al. 
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Figure 2.4. Commercial landed catch, Monterey area from 2000 through 2009 for (a) all species and 
(b) bocaccio only [Source: PacFIN 20091. Bocaccio and other rockfish fishing was curtailed in 2003 
due to alarming stock estimates, since revised. 
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DATA COLLECTION 
Many researchers have found that local fishery information greatly improved the 
accuracy of industry income and expenses in regional economic models (OSB 2000; 
Loomis 2006; Dalton et al. 2010), supporting the substitution of survey data for the 
original top-down values (Country-to-State-to-County) in a county Input/Output (I/O) 
table. I substituted fishing industry ex-vessel revenue data and data from field surveys of 
the fishing community for some of the original IMPLAN9 industry data, as described 
here. 
The tools used for this project were: 
IMPLAN Professional software version 2.0 and data 
Surveys designed by Dr. Caroline Pomeroy 
Microsoft Excel spreadsheet software 
Fortran code written by Dr. Peter Wilcoxen (1989) and by Dr. Michael Dalton 
(2006) 
The data used for this project were: 
IMPLAN data for Monterey County, California from 2003 
Pacific Fisheries Information Network (PacFlN) data on ex-vessel revenues 
Field data collected using the aforementioned surveys 
Dr. Caroline Pomeroy surveyed Monterey County fishermen in 2002 and 
processors in 2005 about their income & expenses related to fishing industry transactions 
(Pomeroy and Dalton 2003; Pomeroy and Dalton 2005). The "fishing community" 
9 IMPLAN consolidates data from the US Bureau of Economic Analysis and other US Federal 
Government agencies, then categorizes trade flows by industry sector (Table 2.22, Appendix B: 
Aggregation scheme for IMPLAN sectors). IMPLAN (by Minnesota IMPLAN Group, Inc.) was originally 
developed by the USDA Forest Service in cooperation with the Federal Emergency Management Agency 
and the USDI Bureau of Land Management to assist the Forest Service in land and resource management 
planning (MIG 2010). The IMPLAN accounts closely follow the accounting conventions used in the Input­
Output Study ofthe U.S. Economy by the Bureau of Economic Analysis (1980) and the rectangular format 
recommended by the United Nations. 
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included the fishennen themselves as well as their suppliers, such as ice houses and fuel 
docks, and customers, such as restaurants and processors. This is consistent with court 
findings that have emerged from litigation regarding the definition of "community." The 
40+ classifications on the field data worksheets were mapped to IMP LAN sectors using 
NAICS descriptions10 then aggregated to focus on the fishing industry. 
A complete 1/0 table of all industries prior to 2007 would contain 509 North 
American Industry Classification System (NAICS) sectors (depicted in 509 columns and 
509 rows) plus Final Demand and Value Added. I used IMPLAN Professional software 
version 2.0 and 2003 IMPLAN data to generate the 1/0 table. IMPLAN allows sectors to 
be aggregated in order to focus on specific industries. I used three different aggregation 
schemes, resulting in the aggregations shown in Table 2.1, which enabled me to group 
many sectors in an "Everything Else" category to emphasize fishing-related sectors. The 
detailed aggregation scheme is shown in Appendix B. 
10 The North American Industry Classification System (NAICS) is used by government bodies in the 
United States, Mexico and Canada to classifY business establishments into industry sectors based on their 
primary activity, simplifYing collection, sharing and analysis ofNorth American statistical data (USCB 
2007). 
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Table 2. 1. Agg£e_g!!,i,0n ~cheme used to generate Inp ut/Ou~1!!!! tables from IMPLAN software. 
10 I	Fishing, Oil and Gas, Utilities, Financia l, Seafood , Capital, Trade, Fishing Industry 
Transportation , Services, Everything Else 
-
5 	 Fishing, Seafood, Trade and Transportation , Services, Everything Else Fish ing Industry 
5 	 Utilities, Capital , Trade and Transportation , Services, Everything Else Field Data 
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The survey data from 2002 and 2005 and the IMPLAN data from 2003 were 
normalized to ratios before being merged, so that they do not represent dollars but rather 
shares of the local economy. This practice is valid if the structure of the economy in the 
region was relatively stable over the years in question; examination of BLS data shows 
this to be the case. 
RESEARCH QUESTION 
The research question I propose to answer is: ifHR 1584/S 1255 were to pass 
through the United States Legislature and become law and the bocaccio T AC were to be 
raised 10 percent due to the bill's passage, what would be the economic effect on 
Monterey County's fishing communities? 
ANALYTICAL APPROACH 
Economic base model methods 
One traditional method of analyzing an economy, still commonly used, is to build 
an economic base model (Mulligan 2008). The base model portrays the economy as 
composed of two super-sectors: basic (production for export) and non-basic (production 
for local use). Basic sectors are dependent on exogenous factors; an example would be 
tourism, which requires visitors. Non-basic sectors are dependent on endogenous factors; 
an example would be a local grocery store. 
An economic base model can provide an idea of the status quo of an economy if 
final demand is that economy's primary growth force (Gillis and Shahidsaless 1981). 
Multipliers, ratios showing the expected total economic effect given an initial impetus, 
can be calculated from the base model and used to illustrate the total impact ofa 
particular change in economic activity. Using simple algebraic and calculus methods 
(Appendix D), different types ofmultipliers can be derived to show various effects 
including those on investment (for a given investment, what is the total investment 
generated?), export and the economic base (Richardson 1985). When we include 
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multipliers in an economic analysis, we improve the accuracy of the economic model, as 
we are including more real-life effects than we otherwise would be. 
Multiplier effects are classified as direct, indirect or induced. Direct effects are 
initial changes to the industry in focus. Indirect effects occur to industries that supply the 
industry in focus; these are also referred to as backward linkages. Induced effects are the 
result ofdirectly-affected households spending their additional income. Multipliers are 
commonly categorized as Type I (showing direct & indirect effects) or Type II or Type 
III (reflecting direct, indirect and induced effects). The difference between Type II and 
Type III is that Type II multipliers assume a linear direct-indirect relationship while Type 
III multipliers use one ofvarious non-linear functions to describe the relationship 
between direct and indirect effects (Solomon 2009). 
Common metrics used to evaluate an economy's strength include employment 
and production. Hildebrand and Mace (1950) developed a simple economic base model 
using employment figures to calculate a Location Quotient (LQ), measuring the 
importance of a single industry sector in a region's economy (Thunberg 2008). While 
more complex methods have superseded this in popularity, the LQ is useful in that it 
provides an indication of an industry's local strength compared to its prominence in the 
national economy. As mentioned earlier, every economic model depends on some 
simplifying assumptions; the Location Quotient is no exception. Among these are the 
assumptions that each industry can be categorized as strictly export-related or strictly 
local, and that there are no significant differences between regional and national 
production or between regional and national consumption (Romanoff 1974; Davis 1975). 
The Bureau ofLabor Statistics (BLS) provides employment, wage and other 
industry statistics monthly, summarizing these figures into quarterly and annual reports 
describing the industry sectors people work in, the occupations therein, and fluctuations 
in employment. According to the BLS, approximately 56 percent of people in the Fishers 
and Related Fishing Workers industry sector (45-3011) are self-employed. Further, while 
the BLS provides employment history and projection, it offers a disclaimer to the effect 
53 
that self-employed people are not included in those estimates. As the BLS itself 
acknowledges, the self-employment and frequently seasonal nature of the fishing 
business make it difficult to measure total employment in the industry. Similar 
difficulties are found in Agricultural and Forestry employment statistics, and work is 
ongoing to refine these data using a combination ofcensus data, workers' compensation 
data and surveys (NRC 2008). Gathering statistics from the BLS for marine fisheries is 
further complicated by the fact that most low-end fishing employment is mingled by 
classification with Aquaculture employment (in industry sector 45-3011) while 
managerial occupations are mingled with Farming and Forestry (in sector 45-1011), and 
"almost all" captains become self-employed, effectively excusing themselves from BLS 
appearances (BLS 2010). 
The mandate ofNational Standards 2 and 8 in the Magnuson-Stevens Act is to 
estimate economic effects based on the "best available science" (Doremus 2004; Mills et 
al. 2009). In economic modeling, this applies to using the best economic data available. 
One can calculate the Location Quotient to get a picture ofan industry's sustainability in 
a region based on the statistics that are available from the BLS, IMPLAN or the Census 
Bureau. The Location Quotient compares an industry sector's share in a particular region 
with that of a benchmark (typically national) self-sufficient economy to determine 
whether the regional economy sector can meet local demand (Klosterman 1990; Sporri et 
al. 2007). 
Using the United States as the baseline economy, the Location Quotient (LQ) of a 
particular industry in Monterey County could be calculated by comparing the ratio of 
local employment in that industry to the national ratio. As the coastal and Great Lakes 
states are more likely than inland states to support employment related to the fishing 
industry, a logical comparison would be between Monterey County and a benchmark 
economy made up of the coastal counties of those states. In either case, the equation to 
calculate LQ would be 
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Figure 2.5. Location Quotient calculation. 
A Location Quotient equal to or greater than 1 indicates that the sector can meet 
local demand for its product. An LQ less than one suggests that domestic or international 
imports to the area would be necessary to meet constant demand (Virtanen et aL 2008). 
The National Ocean Economics Program (NOEP) has compiled data for the 
coastal and Great Lakes states from the Bureau of Labor Statistics and the Bureau of the 
Census (Colgan 2007a). NOEP figures differentiate between the coastal economy 
(located along the coast) and the ocean economy (ocean-dependent); my focus here is the 
latter. Table 2.2 shows relevant ratios in the ocean economy for Monterey County and all 
Coastal & Great Lakes states for the calendar year 2004. There are six Ocean Economy 
sectors in this data set: ocean-dependent construction; living resources; minerals; ship & 
boat building; tourism & recreation and transportation. The four Living Resources sub­
sectors are fishing, seafood markets, seafood processing and fish hatcheries & 
aquaculture. As mentioned earlier, the Bureau of Labor Statistics do not provide thorough 
data on fishery employment, therefore this particular calculation of Location Quotient is 
based on fishery-dependent living resources sectors exclusive of fishing (Colgan 2007a). 
As shown in Table 2.2, the Location Quotient for fishery-related industry in 
Monterey County for 2004 is 0.159, indicating that the level of employment is low 
compared to the County's ocean economy and local supply of fish and fish products is 
likely inadequate to meet local demand. 
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Table 2.2. Employment in ocean living resources sectors compared to all ocean-dependent sectors for Monterey County. California and all 
Coasta l & Great ~tates (units: job~ (exclus ive of fishing) 
Living Resources 2004 56 64486 
Total Ocean Economy 2004 12657 2323904 
Location Quotient LQ = (S6/ 1256.7)/{64486/2323904) = 0.159 
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Table 2.3 and Figure 2.6 show the LQ ratio for the years 1990 through 2004, 
demonstrating that the Location Quotient for oceanic living resources employment has 
not substantially approached the nationwide ocean economy figure during this period, 
coming closest in 1992. Original data and baseline calculations are in Appendix C. 
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Table 2.3. Location Quotient calculation for Monterey County fishery-related industry 1990 - 2004 
inclusive. 
UUJIIl.' 
~ 
0.1 59 
0.26 1 
0,43 7 
- --­
0.382 

2004 0.004 0.028 
t-­
2003 0.008 0.029 

1 2002 0.013 0.030 

'--­
-
2001 0.01 2 0.032 
-
2000 0.014 0.032 0,450 
1999 0. 007 0.032 0.219 
1998 0.011 0.034 0.340 
1997 0.017 0.037 0,457 
1996 0.02 1 0.037 0. 573 
-­1995 0.02 1 0.036 0.578 
1994 0.025 0.036 0.687 
1993 0.02 5 0.03 7 0.669 
1992 0.029 0.037 0.783 
I 1991 0.025 0.039 0.653 
1990 0.019 0.044 0,430 
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Figure 2.6. Location Quotient for fishery-related industries (excluding fishing) in Monterey County compared to US Coastal & Great Lakes 
states. 
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Colgan (2007b) noted that an effective economic indicator must be an accurate 
representation of the economic aspect it describes. While the LQ calculated here suggests 
that the industry has been too small to support Monterey County demand for its product 
for decades, the dearth of small-business commercial fishing data as recognized by BLS, 
along with the aforementioned assumptions inherent to the economic base model, render 
the Location Quotient a talking point rather than a rigid economic indicator. For example, 
if unemployment in the sector is underreported due to domination of small businesses and 
self-employment, it is logical that the ratio of fishery businesses to other businesses in 
Monterey County is also underreported, which would decrease the LQ ifthis were not the 
case nationwide. As BLS reporting is uniform nationwide, it is likely that this is a valid 
indicator of the local sector strength. Either way, the indication that the local oceanic 
living resources economy is a shadow of its former selfeven as compared to the industry 
nationwide offers an insight echoed in the prominence of domestic or foreign imported 
seafood in Monterey restaurant kitchens, rarely acknowledged on menus in the seaside 
tourist venues. 
While NOEP data provide a time series that allows a long term view, they are 
dependent on the Bureau of Labor Statistics, which do not include direct industry 
employment. NOAA has begun to collect and publish fishing employment statistics since 
2006. Using the NOAA fishery employment data available for 2006 through 2008 (the 
most recent year), a similar relationship is seen when comparing the California fishing 
industry to the fishing industry in other coastal and Great Lakes states (Table 2.4). By 
these measures, the fishing industry in California is substantially less able to support local 
demand than is the fishing industry in the rest ofthe United States, as evidenced by the 
LQs much less than 1. 
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T!!!>le 2.4. Location Quotienl calcu lation for Cali fornia fishing employmen t 2006-2008 il~ve (NOAA 20 10). 
- - - n ..... i1 ......... ~T.....tn.." 
2008 0.006 0.117 0.051 
2007 0.007 0.11 8 0 .05 5 
2006 0.007 0.111 0.060 
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An alternative method of calculating Location Quotient using fishing labor data 
would be to compare Census Bureau Nonemployer Statistics for NAICS sector 11411 
(Fishing) to the same statistics for a baseline economy comprised of the 673 counties 
NOAA has defined as "coastal" in the United States. As this designation includes 
watershed areas as well as those with coastline, this is likely to result in a conservative 
estimate ofa Location Quotient (USCB 2010). Scott Steinback and Eric Thunberg have 
used these figures, modified to reflect coastal counties, to calculate a Location Quotient 
for New England fishing areas (Thunberg 2008; Steinback and Thunberg pers. comm. 
2010). 
Net Present Value methods 
Recently, Net Present Value (NPV) has been used to compare the long term costs 
and benefits of various fishery rebuilding plans to advise policy makers on the course of 
action that produces the greatest economic returns to society (Sumaila and Suatoni 2005; 
Gates 2009). NPV emphasizes conservation and sustainability as it considers the value of 
the resource stock rather than that of the associated industry. NPV is used to calculate the 
current value ofthe resource's future use, should we choose to preserve it rather than 
deplete it in the short term. 
NPV allows us to determine the present value of present & future net benefits 
(benefits less costs) over a given time period. An NPV greater than zero indicates that the 
present value of benefits exceeds that of costs; this criterion is used in various fields by 
the Office of Management and Budget to determine whether a project requiring 
investment should proceed. When a choice needs to be made among multiple projects, 
the project with the highest NPV is deemed most beneficial (OMB 2009). 
NPV is calculated based on the value of a benefits stream (benefits each year less 
costs each year) and a discount rate, so the result is sensitive to the factors included (and 
omitted) in costs and benefits as well as the discount rate selected. The equation to 
calculate NPV for a fish stock over a period of time (t=0 to T), given CVt, the net 
Commercial Value at year t of the stock, is shown in Figure 2.7. 
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Figure 2.7. Net Present Value calculation. 
The discount rate, r, is applied to the resource to weigh today's use against future 
use, incorporating people's preference for receiving benefits sooner rather than later. If 
we were to extract a resource (such as a fishery stock) today, we would lose the option of 
extracting it in the future. The discount rate can be thought ofas the opportunity cost of 
leaving a resource as is, for possible future extraction (Daly and Farley 2004). If we were 
to set the discount rate to zero, we would be valuing future generations' use the same as 
today's. Conversely, a very high discount rate devalues future generations' use ofthe 
resource; in that case the higher-value (higher-NPV, and therefore preferred) option 
would be to exploit the resource now (Larkin et al. 2000). 
Sumaila and Suatoni (2005) calculated NPV for 17 fish stocks in the US under 
two different scenarios: continue landings as they were before rebuilding, or decrease 
landings to comply with the rebuilding schedules in existing Fishery Management Plans. 
The 17 stocks they examined met three criteria: they had been classified by NMFS as 
overfished at some point, they each yielded at least $1 million worth of landings in at 
least one year (in the history of that fishery) and sufficient landings and rebuilding data 
were available for analysis. To calculate the Current Value at a given time, t, they used 
CVt = P *Lt , where p is net price per unit weight (value of a unit of stock caught less the 
cost oflanding that unit) and Lt is the landed weight of that stock in year t. The net price 
per unit weight was calculated using a benefit equal to 2003 ex-vessel prices, and a cost 
equal to a percentage of total gross revenue (85 percent on the east coast, 90 percent on 
the west coast), as outlined in Amendment 13 ofthe Northeast groundfish fishery 
management plan (NEFMC 2003). Sumaila and Suatoni used a substantially lower cost 
of fishing for the rebuilding scenarios (70 percent on the east coast, 80 percent on the 
west coast), which would have the effect of increasing NPV absent any other change. The 
stated justification for this was that fishing costs at the end of a rebuilding period were 
estimated in the Amendment 13 economic analysis to be a smaller percentage of total 
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gross revenue than the status quo cost estimate. Not surprisingly, Sumaila and Suatoni 
found that all but two of the 17 stocks would have a much greater NPV under the 
rebuilding scenario. 
More recently, Gates (2009) calculated the NPV of four stocks (summer flounder, 
butterfish, black sea bass and bluefish) for a Pew Environmental Group study, contrasting 
current landings with what landings might have been, had the four stocks already 
completed a rebuilding plan. For Current Value, Gates used additional revenue from 
landings plus lower trip costs due to lower fishing mortalities (three percent of revenues, 
assuming fewer trips due to less bycatch or to landing all the bycatch). This is consistent 
with what we know about the production function: a larger stock requires less effort to 
reach the same harvest rate (Fujioka 2006). Gates concluded that, had the four stocks 
been rebuilt by 2007, the commercial & recreational sectors together would take in an 
additional $569 million per year in perpetuity due to three factors: slight increases in 
commercial landing value, trip cost savings and large increases in estimated willingness 
to pay for recreational fishing trips. Of the three, this last is most suspect as it relies on a 
contingent valuation study performed in 1994 and published five years later (Hicks et al. 
1999). 
As there are so few elements in the NPV calculation (ex-vessel value, landing, 
discount rate and time span), a change in anyone element could have a profound effect 
on the result of the calculation. Sumaila and Suatoni used a discount rate of 7 percent, as 
suggested by the US Office ofManagement and Budget (OMB) at the time, 
acknowledging in their paper that the rate was considered high by many practitioners. 
Four years later, Gates used a discount rate of 2.8 percent. The OMB provides discount 
rates annually for use in evaluating federally funded projects; current values range from 
2.3 percent for three year projects to 4.5 percent for 30 year projects COMB 2009); 
NOAA uses 3 percent in its project evaluations (NOAA CSC 2010). The precautionary 
principle advises a lower discount rate, which would encourage protection of a resource 
rather than short-term exploitation. 
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Input/Output Table methods 
An Input/Output table depicts transfers and payments among all industry sectors 
in an economy. A simple lIO table has industry sectors (associated with the primary 
commodity each produces) as column and row titles, institution payments (from a sector) 
down the columns and institution receipts (to a sector) across the rows (Table 2.5). A 
single cell shows payments from the industry in that column to the industry in that row. 
For example, in Table 2.5, we see a representation of payments from the Fishing industry 
to the Agriculture industry of 0.73 million dollars or US $730,000. 
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Table 2.5. SamE.!e section of an Ine.ut/Output tabl~ (units $.!!!ill ion lJS2. 
Industry Consuming Agriculture 
Industry Producing 
Fishing 
I 
I 
Agriculture - - - - - - ~3- - 0.73 
Engineering 
0.49 
Materials... 
39.16 .. . 
Fishing 0.06 1.94 o 0.01 . .. 
Engineering 90. 02 0.56 128.96 196.62 ... 
Materials 270.98 1.68 183. 85 1308.6 ... 
, 
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An Input/Output model enables us to examine financial connections among 
industry sectors to depict, for example, how much money the fishing industry spent on 
fuel and how much the agricultural industry spent on fishmeal in any given year. 1/0 
models have been applied to environmental issues by isolating environmental interactions 
or by extending the 1/0 tables to include non-monetary inputs and outputs (Leontief 
1970; Leung and Pooley 2002; Allan et al. 2004; Hoagland et al. 2005; Steinback and 
Thunberg 2006). 
An 1/0 table, or matrix, is made up of four smaller matrices summed into two 
vectors (total inputs row and total outputs column), as depicted in Table 2.6. The columns 
are made up of consumers' expenses and the rows are made up of producers' income 
where "consumers" and "producers" can be loosely considered buyers and sellers. 
- -
-
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Table 2.6. Structure of Input/O utput (I/O) table. 
Final demandProduction 
c
.. 
_JOll(ldr(l1lf II Qtlfldlfll1f I
.c 
a­
..., 
0 Inter-industry Consumption.­ V') I£:) ~ 
::l lstructure Q. 
0 ; I..., Oll(ldr(lllf III Oll{ld'flllf fllc 
Q) - ~ I-' Non-marketIncome-E(U~ ~ I 
.5 (U transfersu..a. ~ I 
Total inputs 
-~--
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As the driver of the economy is presumed to be consumer behavior in the form of 
final demand, the top right quadrant, Quadrant I, is a matrix of consumption patterns. In 
this matrix, the columns are the consumers, or final demanders (household, private 
investors, government, etc.) as well as exports to consumers outside the regional 
economy, while the rows are the producers: industries that produce the goods required. 
Quadrant II, Inter-industry structure, is the core of the 1/0 table. It depicts 
production relationships in the form of columns of industries that use other industries' 
raw materials products as intermediate products; the rows in this matrix are those 
intermediate-product outputs from the producer industries. 
Quadrant III, Income, consists of "value added" in the form of final payments 
("final" because the payments are en route out of the economy of focus) from the 
purchasing industries to human factors of production and society, including wages paid to 
households and taxes paid to government. 
Quadrant IV, non-market transfers, is made up of inputs and outputs among 
human and societal institutions, including savings, household taxes, and 
intergovernmental transfers. 
Inter-industry linkages to any single industry can be thought of as backward or 
forward linkages. Backward linkages represent suppliers' sales of intermediate goods to 
producers. Forward linkages represent producers' purchases of goods from producers 
(Figure 2.8). A decrease in production of a single industry will affect backward linkages, 
as fewer factors of production (e.g., labor, raw materials) will be required. Likewise, it 
will affect forward linkages, as less labor and fewer materials will be required for 
processing. 
Backward linkages Forward linkages 

Gear 
Fuel Ice; Storage; 
Fishing 
Labor Labor 
Transport 
Processing 
Figure 2.8. Examples of backward and forward linkages associated with the commercial fishing industry. 
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For example, focusing on a single fishing vessel exploiting a single fishery, if we 
were to decrease the Total Allowable Catch for the fishery that vessel exploits, the boat 
would likely spend fewer days fishing, which means (in backward linkages) less need for 
fuel and labor and (in forward linkages) less demand for ice and processing. Indeed, 
when fishing effort decreases sufficiently in a geographical area, processors have a 
choice: scale down production to meet the new limited inputs, import goods to continue 
to process at or near historic levels, or close down. When revenues dip below total 
variable costs at the shutdown point, the processor will close absent any abrupt turnabout 
in demand or decrease in cost. In this case, it is unlikely the processor will resume 
business in that area without a large-scale change in available factors of its production 
(Gale 1991; Clay and Olson 2008). 
Steinback and Thunberg (2006) created a commercial fishing Input/Output model 
based on data from the Minnesota IMPLAN Group (MIG). While IMPLAN data are 
considered accurate, MIG employs a top-down approach, breaking down state-wide totals 
into county units but not smaller areas, so statistics from a county are assumed to have a 
uniform distribution across the county (Steinback 1999). In Monterey and other counties 
where dominant industries such as agriculture and fishing are geographically distinct, 
IMPLAN data must be finessed to reflect this distribution. To supplement the IMPLAN 
data, Steinback and Thunberg substituted more precise and accurate NMFS data for the 
fishery-related sectors of the economy and used the model to predict effects of 
management measures (Steinback and Thunberg 2006). I chose to follow integration 
methods developed by Drs. Dalton and Pomeroy that follow logic similar to that 
employed by Steinback and Thunberg. 
I built a traditional base 1/0 table using IMPLAN Pro. The base 1/0 table has the 
market-clearing property of each industry's expenditures matching its receipts. I then 
enhanced the original table with PacFIN transaction data and other industry data collected 
by Dr. Caroline Pomeroy in two field surveys. After each of the two perturbations, the 
1/0 matrix needed to be rebalanced to meet the market clearing criterion. I rebalanced the 
matrix using code written by Dr. Michael Dalton employing Masahiro Kuroda's method 
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to find the balanced matrix closest to the unbalanced input matrix (Wilcoxen 1989; 
Dalton et al. 2010). The Kuroda method calculates shares (fractions) of each element of 
the original matrix and weights the matrix elements to meet target row and column totals. 
An alternative method uses iterations to scale rows and columns of a table up and down 
to meet target sums, results in a solution that mayor may not be economically consistent 
with the original input (Fofana et al. 2002; Wiedmann et al. 2007). The Kuroda method 
improves on this by finding the table that meets two criteria: row and column sums are as 
close as possible to the targets and each value (transaction) in the table is as close as 
possible to the original, minimizing the distance of final values from original values 
(Wilcoxen 1989) (examples in tables 2.7 and 2.8). Once I had this closest-possible matrix 
that met the market clearing criterion of Input Output tables, I calculated multipliers from 
the re-balanced I/O table. These multipliers are used to calculate the ripple effect after an 
initial change in TAe on the Monterey groundfish fishery. 
--- - - ----- -
------
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Table 2.7: S Kuroda bal leratIOn.
----- --- ------- --- --- --- ..C=__~__ lanCm! 01 
Original row 
totals 
277.8631 0.000988 0.020936 0.013001 2.9664 1.994963 92.09895 0.251672 11_93671 387.1467 
0 0.000544 0 0 0 0.274361 0.002536 0.000046 0.060297 0.337784 
14.76725 0.245624 23.54533 8.894156 10.40976 0.274236 22.95881 14.0296 22.39858 117.5233 
7.743786 0.015116 1.83511 0.602197 10.98802 0.221272 16.21437 2.749974 24.05243 64.42227 
~. 
94.48349 1.838179 2.074687 3.989878 506.8249 1.630832 122.242 46.03124 447.5057 1226.621 
0.012308 0.000076 0.000989 0.000182 0.021244 2.416027 0.205454 0.006303 5.449687 8.11227 
79.39327 0.50466 3.261737 1.75059 140.385 1.241544 418.1656 20.46473 215.4113 880.5784 
54.41618 1_490168 5.93721 6_684319 71.75277 7.741399 247.0046 75.59139 176.4485 647.0665 
38.24817 0.530161 10.08449 6.759791 309.6587 6.942966 439.933 122.5214 939.1043 1873.783 
Original 566.9275 4.625516 46.76049 28.69411 1053.007 22.7376 1358.825 281.6463 1842.367 5205.591 
column totals 
Table 2.S: Sample matrix output from Kuroda balancing operation (after balancing the matrix in Table 2.7 using Dalton's skjit./modification 
_.- ,< --------­
-­
New row 
totals 
277.863 0.000988 0.020936 0.013001 2.966394 1.994961 92.09887 0.251673 11.93672 387.1465 
0 0.000544 0 0 0 0.274357 0.002536 0.000046 0.060296 0.337779 
14.76724 0.245624 23.54506 8.893965 10.40973 0.274235 22.95881 14.02969 22.39859 117.523 
7.743742 0.015116 1.835093 0.602189 10.98793 0.221271 16.21424 2.749979 24.05222 64.42178 
r­ 94.48331 1.838175 2.074673 3.989816 506.822 1.630828 122.2417 46.03156 447.505 1226.617 
--­
0.012308 0.000076 0.000989 0.000182 0.021244 2.416018 0.205454 0.006303 5.449668 8.112242 
79.3932 0.504659 3.261716 1.75057 140.3846 1.24f542 418.1647 20.46486 215.4113 880.5773 
L--­___ 
--­
54.41634 1.490171 5.937188 6.684218 71.75287 7.741402 247.0058 75.59243 176.4494 647.0698 
38.24818 0.530161 10.08442 6.759675 309.658 6.942956 439.9324 122.5231 939.106 1873.785 
New column 566.9273 4.625514 46.76007 28.69362 1053.003 22.73757 1358.825 281.6496 1842.369 5205.59 
totals 
~- -­ .--~----
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CONSTRUCTION OF THE INPUT/OUTPUT TABLE AND DERIVATION OF MULTIPLIERS 
After aggregating sectors, as outlined in Table 2.1 and Appendix B, I used IMPLAN 
to generate an Industry by Industry report, showing transactions from each aggregated 
sector to each aggregated sector, in text format. I imported this text file into MS Excel and 
built a pivot table to create a Social Accounting Matrix from which I derived an I/O table; 
the complete process is shown in Figure 2.9. The resultant I/O table is in Table 2.9. I 
encountered a few peculiarities in working with IMPLAN and Excel; challenges and 
workarounds are outlined in Appendix B. 
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L 
< IMPLAN 
data 
Calculale 
2003 
Sector 
Tolals 
Services 7 
Column for / 
SAM 
Import 
Into 
Excel 
Pivot Table Calculate 
mlJltipliers 
'-----"l 
Figure 2.9. Process to build total requirements matrix. 
75 
Raw Fish 0.000544 0.274361 0 0 0.000046 0 0.002536 0 0.060297 
Processed Fish 0.000076 2.416027 0.000182 0 .000989 0.006303 0.012308 0.205454 0.021244 5.449687 
Utilities 0.015116 0.221272 0.6021 97 1.83511 2.749974 7.743786 16.214367 10.988019 24 052431 
Fuel 0.245624 0.274236 8.894156 23.545332 14.029601 14.767253 22.958811 10.409758 22.398575 
Trade 1.490168 7.741 399 6 .684319 5.93721 75.591385 54.41618 247004639 71.752769 176.448456 
Agriculture 0.000988 1.994963 0.013001 0.020936 0.251672 277.863098 92 .098953 2.9664 11 .936713 
Materials 0.50466 1.241544 1.75059 3.261737 20.464725 79.393265 418.165558 140.38504 215.411285 
Financial 1.838179 1.630832 3.989878 2074687 46031239 94.48349 122.242035 506.82486 447 .505707 
Services 0.530161 6.942966 6 .759791 1008449 122 .521378 38 .248169 439 .932983 309.658661 939.104309 
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From the aggregated I/O tables, I used IMPLAN to calculate Type 1 multipliers 
(Table 2.10). Type 1 multipliers include direct effects plus inter-industry indirect effects. 
To verify the multiplier calculations, I calculated the total requirements matrix from the 
raw IMPLAN data using the process shown in Figure 2.10. The resultant multipliers 
matched the Type 1 multipliers generated from IMPLAN, indicating that the approach 
employed is working as expected. 
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Import into Excel --"~I Create Pivot Table 1----1 SAM from IMPLAN 
IMPLAN 504 
report 
Remove Final 
Demand and 
Value Added 
Identity 
Matrix (I 
Matrix) 
Matrix of 
shares (A 
Matrix) 
Calculate 

Shares
10 Table 
Total 
I-A Matrix Leontief Inverse Requirements 
Matrix 
Figure 2.10. Process to calculate total requirements. 
----
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Tab le 2.10. Multipliers from 1/0 table with no adjustments. 
-­-, "oc n-'" ~ c~~ .~ 
Raw Fish 1.000024 0.005613 
Processed Fish 0.000049 1049582 0.000056 0.000062 0.000115 0.000024 0.000178 0000098 0.001085 
Utilities 0.001 445 0.006132 1004419 0.008927 0.002915 0.002554 0.004853 0.003401 0.0051 21 
Fuel 0.013408 0.010029 0.05848 1 1.109904 0.012998 0.005352 0.008026 0.004029 0.005998 J 
Trade 0074011 0.178446 0.046074 0.0327 12 1 064681 0.019411 0.069268 0.024865 0.040398 
8.69E-07 9.42E-07 0.000002 3.47E-07 0.000003 0.000002 0.000017 
Ag ricu lture 0.000901 0.045421 0000597 0.000694 0.00102 1.079784 0.024505 0. 001962 0.003632 
Materials 0.030808 0.04186 0.016256 0.020194 0.024002 0.027276 1.109592 0043263 004916 
Financial 0097986 0.063367 0.033744 0.017877 0.050826 0.033686 0.04802 1.137003 0.098705 
Services 0.047078 0.196891 0058656 0.062315 o 11 9527 0.021036 0.1 37775 0.099628 1.193388 
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INTEGRATION OF FISHERY-DEPENDENT DATA 
Pacific Fisheries Infonnation Network (PacFIN) data are considered more 
accurate than IMPLAN estimates because the data are tied to original transactions rather 
than being estimated in a top-down fashion as IMPLAN data are. I used PacFIN data to 
calculate the total ex-vessel revenues and fish purchases for Monterey County for 2003. 
These data were inserted into the I/O table, which rendered the table out of balance, 
meaning that the sum of receipts in each industry's row no longer equaled the sum of 
expenses in that industry's column, the market-clearing premise upon which an 1/0 
model rests. Prior to calculating multipliers, the I/O table needed to be re-balanced. This 
was accomplished using the Kuroda procedure accepted as deriving the best estimate 
(Temurshoev et al. 2010) and multipliers were calculated based on the new 1/0 table. 
This process is depicted in Figure 2.11. 
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SKFit program 
Kuroda 
Algorithm 
Unbalanced 
10 table 
Final 

Demand 

Vector 

Value 

Added 

Vector 

Balanced 

10 table 

Table of 

Shares 

Total 

Requirements 

Matrix 

Figure 2.1 \. Balance (nput/Output table and generate multipliers. 
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0000014 0.000027 0.000006 0.000044 0.000021 
Table 2.11. Multie!icrs derived on 110 table includin!! PacFIN data . 
. 
Raw Fish 1.000034 0.005714 0.00001 2 
l Proce~sed Fish 0.001818 1.068755 0.002307 0.002547 0.005074 0.001073 0.008252 0. 003947 0.043209 
Utilities 0.001 32 0.005655 1004142 0.008395 0.002668 0.002375 0.004357 0003036 0.004314 
Fuel 0.012875 0.008779 0.062423 1 11 5531 0.0 11662 0.004913 0.006747 0.003545 0.004917 
Trade 0061604 0.128327 0.037976 0.025577 1.049361 0.015587 0043915 0.017016 0.025723 j 
Ag riculture 0.000718 0.034824 0.000516 0.000589 0.000944 1.070149 0.01723 0.001602 0.00398 
Materials 0.03063 0.04094 0.015645 0.019536 0022763 0.031535 1.111291 0.039345 0 . 0361~ 
Financial 0 109258 0.063659 0.033898 0.016444 0.050864 0.041 795 0.047906 1.144528 0.071363 
Services 0.043997 0.22952 0.056496 0. 058828 0.123152 0.02155 0.153208 0.092935 1.106469 
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FIELD DATA INTEGRATION 
I used Dr. Pomeroy's surveys ofvessels and processors in Monterey County to 
calculate expenditure shares by the commercial fishing sector and by the fish processing 
sector. Once the balanced I/O table for Monterey County was generated, the survey data 
were scaled to county level then substituted in the 1/0 table in place of the IMPLAN data. 
This resulted once again in an imbalanced 1/0 table, which was then rebalanced using the 
Kuroda procedure (Figure 2.11). Direct and indirect multipliers were then calculated 
from the I/O table (Figure 2.10). The new total requirements table, reflecting a more 
complete picture of the local economy, is shown in Table 2.12. 
- -- --
- -
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countrf.ultiplie rs calculated from 1/0 ta ble including PacFIN data and vessel &Table 2.~nter~ 
,. .~ 
Raw Fish 1.088723 0464469 0.00001 7 0.00002 0000036 0.000007 0000053 0.000031 0.000343 
I Processed Fish 0.0001 1.000074 0000039 0.000044 0.000081 0.000017 0.000119 0.000069 0.000772 
Utilities 0.002151 0004451 1.004423 0.008942 0.00291 8 0. 002556 0.00486 0.003407 0.0051 35 
Fuel 0.111053 0064411 0.058013 1.109302 0.012859 0.005289 0.007928 0.003994 0.005967 
Trade 0.049277 0.067527 0.046423 0.03301 4 1.065175 0.019508 0.07016 0.025111 0.04091 3 
-Agriculture 0.002928 0.001587 0.000599 0000698 0.001022 1 080118 0.024724 0.001971 0.003611 
Materials o115646 0.059365 0.016275 0.020236 0.024013 0.027139 1.109427 0.04331 0.0494 
Financial 0.085676 0.047409 0.033827 0.017957 0.050865 0033498 0.048032 1.136971 0.099347 
Services 0148633 0.111482 0.058824 0.062664 0.119367 0.020987 0.137114 0.099609 1.194855 
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MULTIPLIER METHODS 
Just as the economic base model is the simple model we began with, the simplest 
multipliers are those derived from the economic base model. The same logic is used to 
derive multipliers from the 1/0 table; the difference is that this involves calculating 
multipliers for every element in a matrix. Multiplier derivations for the scalar and the 
matrix cases are shown in Appendix D. This work is based on a similar example using 
1998 data (Dalton 2006). Matrix multiplier results were replicated using the methods 
described in that paper (Figure 2.10). 
Results 
EFFECT OF INCREASE IN TOTAL ALLOWABLE CATCH 
The multipliers derived were used to estimate the economic effect on Monterey 
harbors of a change in Total Allowable Catch for bocaccio rockfish. In 2010, NOAA 
approved the GulfofMexico Fishery Management Council's recommended 39 percent 
increase in TAC for Red Snapper, from 5 million pounds to 6.945 million pounds 
(NOAA SERO 2010), though this large increase would not be in line with the practice on 
the Central Coast ofCalifomia. While there is no guarantee that the Pacific FMC would 
propose a TAC increase, if an increase were to be allowed it would more likely be on the 
scale of 10 percent (John Field, Alec MacCall pers. comm. 2010). 
The appropriate baseline for comparison to a season under a change in T AC is the 
season that would have occurred in the absence of a T AC increase. In the Gulf of Mexico 
Red Snapper case, the previous year (2009) was not an appropriate baseline as the quota 
had been exceeded in 2009 (50 CFR 622). This has not been the case in the bocaccio 
fishery, so a previous year catch is an appropriate baseline (Mac Call 2007). As 2006 is 
the latest year for which we have solid data, the baseline year needs to be 2006 or earlier. 
One potential scenario, based on the knowledge that there was no bocaccio 
market surplus before 2002, is that demand diverted to substitutes in the absence of 
bocaccio will rise again to meet the market clearing condition whereby the quantity 
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supply meets the quantity demanded. This is unlikely to occur in the short term, as 
addressed later in this paper. If we were to assume a 10 percent increase in T AC for 
bocaccio leads to any increase in final demand for bocaccio, the increase would be 
expected to have an initial direct effect on the raw fish sector proportionate to the 
multipliers related to raw fish expenditures (Table 2.13, based on the Raw Fish column in 
Table 2.12). 
---
86 
Table 2.13. Expected initial direct effects of $1.00 increase in activity in Raw Fish sector (units: $ 
US). 
Raw Fish $1.0887 
Processed Fish $0.0001 
Utilities $0.0022 
Fuel $0.1111 
I Trade $0.0493 

Agriculture $0.0029 

Materials $0.1156 
L-­
Financial $0.0857 
Services $0. 1486 
Total $1.6042 
L­
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Monterey bocaccio landings in 2001 amounted to 12,698 pounds for an ex-vessel 
value of $8,289.00. Landings for all species totalled 63,814,658 pounds with total ex­
vessel value of$8,718,278.00. Bocaccio landings in the Monterey area were 0.02 percent 
of total landings by weight but accounted for 0.10 percent oflandings by ex-vessel value 
(CDFG 2002). As the multipliers are derived from the 110 table, which records income 
and expense transactions, the ex-vessel value rather than the landed weight is the figure 
of interest. 
Since 2000, the ex-vessel value ofbocaccio has increased. The latest available 
figures show that the price paid to the fishermen averaged $1 AO over the period 2006­
2008 (Figure 2.12). If the total allowable catch were increased by 10 percent and landings 
remained at the 2006-2008 average of 34 percent of Optimum Yield, the initial impact on 
the Raw Fish sector would be $417,512, ceteris paribus (Table 2.15). 
Table 2.26 in Appendix E shows the effect on the Monterey County economy due 
to the initial $417,512 infusion, after the first round ofmultiplication, totaling 
$958,374.30. Note that this reflects industry effects only; were household (induced) 
effects included we could expect the apparent impact to be significantly larger. 
Subsequent iterations of transactions will have an ever-diminishing result; eight iterations 
would capture 99 percent of the effects (Schaffer 2010). 
--
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Table 2. l4. Bocaccio rice ound ex-vessel value 2000-2008 Source: CDFG 2010a . ';";";;;'';''';;'';';;...&;.;..~!;'';'';'''Ao;....;..;;;';';'';'''''= 
Year Landings (Ib) Landed ex-vessel value 
(source: CDFG table 15) 
~----
2000 11571 $7830.00 
2001 12698 $8289.00 
2002 13978 $7960.00 
2003 247 $198.00 
2004 6959 $5808.00 
2005 1996 $1969.00 

2006 3839 $5632.00 
2007 3073 $4093.00 
I 2008 2083 $2939.00 
Ex-vessel price per 
pound 
$0.68 
$0. 65 
$0. 57 
$0.80 
$0.83 
$0. 99 
$1. 47 
$1.33 
-
$1. 41 
-
~ 1.1)0 
a. 
w 
U
·C 
a.. 
$0.4 0 
SO.20 
SO.OI) 
1998 2000 2002 20('14 2006 200S 2010 
Yea r 
~ 
V') 1.4 0 
::::>
-
$1.20 
'\j 
C 1.00 
:::J 
0 
_0.80a. 
~ 0.150<lJ 
Fiuure 2.12. Bocaccio ex-vessel price per pound, Mon terey 2000-2008ISource: CDFG 2010al. 
--
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Table 2.1 S. Catcb records from NOAA bocaccio status report 2007 (A. MacCall) with price per pound added from COrG data in Table 2.14. 
New potentia l catcb and Ex Vessel Value (EVV) a re calcula ted assuming tbat commercial fishermen take no greater a percentage of the total 
~t.!!:!!!.~y"'!!:e.!!g~ between 2005 and 2008. 
Year Comm Ree ABC OY Total OY (mt) OY (Ib)ll + Comm Potential bocaedo EWat 
catch (mt) catch catch (mt) +10% 10% catch/Total commercial catch $1.40 lib 
(mt) catch (Ib) 
2005 27 81 566 307 108 337.70 744500.17 0.25 
2006 19 41 549 306 60 336.60 742075.09 0.32 253772 .50 355281.49
--
--_. 
2007 9 53 602 218 62 239.80 528667.88 0. 15 187482.51 262475.5 1 
-
2008 44 34 618 218 78 239. 80 528667.88 0.56 298222. 90 417512.07 
II I metr ic to n = 2,204 .62262 pounds 
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Table 2.16: Input/Output transaction effect of a $417,512 infusion into Raw Fish sector (rounds 0 and 1) (Units S). 
Raw Fish Processed Utilities Fuel Trade Agriculture Materials Financial Services Total 
Fish 
Raw Fish 454554. 92 19.39 0.02 0.93 0.74 0.01 2.56 1.11 21.29 
I Processed Fish 41.75 41.75 0.04 2.04 1.67 0.02 5.75 2.47 47.91 
----­
Utilities 898.07 0 .19 902.04 414.60 60.03 3.12 234.66 121.87 318.66 
FuelITrade 46365.96 20573.74 --­ 2.69 2.82 52.10 41.69 51433.85 1530.73 264.56 21914.63 6.47 23 .85 382.79 3387.58 142.87 898.24 370.29 2538.90 
Agriculture 1222.48 0.07 0.54 32.36 21.03 1320.42 1193.76 70.50 224.08 
Mat erials 48283.59 2.48 14.62 938.26 494.04 33.18 53567.12 1549.23 3065.57 
Financial 35770.76 1.98 30.38 832.59 1046.48 40.95 2319.16 40670.31 6165.08 
-­Services 62056.06 4 .65 52.83 2905.48 2455 .83 25 .66 6620.36 3563.09 74147.99 
Total 669767.32 76.02 1094.24 58090.85 26259.00 1453.67 67713.73 47019.70 86899.77 958374.30 
expenditures 
NB: This table shows one single case; other cases are shown in Appendix E and summarized in Table 2.18. 
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By intentionally avoiding bocaccio since the RCA implementation, trawl 
fishermen have de facto limits on other species, primarily chilipepper rockfish, petrale 
sole, english sole, dover sole and sanddabs (Joanna Grebel, CDFG, pers. comm. 2010; 
Jiri Nozicka pers. comm. 2010). An increase in bocaccio TAC would loosen these 
constraints, permitting Monterey fishermen to increase catches of these groundfish while 
fishing closer to shore, improving safety and adherence to NS 1 0 (Pomeroy and Stevens 
2008; Jiri Nozicka pers. comm. 2010). Discards have increased markedly with increased 
regulation, averaging 75 percent since 2002 with some estimates as high as 80 percent, as 
protected fish must be discarded rather than landed. Historical data indicate that discards 
due to undersized or damaged fish were less than one percent, while current estimates 
suggest five to 15 percent of overall fish caught in Monterey trawls is discarded (Merrick 
Burden pers. comm. 2010; John Field pers. comm. 2010; Jiri Nozicka pers. comm. 2010). 
U sing the most drastic estimate, if 80 percent of bocaccio is being discarded, the 
weight of discarded catch is four times that of landed catch. In 2008, 2083 pounds of 
bocaccio were landed in Monterey (CDFG 2010a), suggesting that approximately 10,000 
pounds of bocaccio were caught. This is well below the potential commercial catch 
calculated in Table 2.15. If all other factors were held static, and Monterey fishermen 
were able to land 10,000 pounds ofbocaccio each year, they could expect to increase 
their landings of co-occurring species such as chilipepper rockfish, and also increase their 
landings of flatfish in the shallow water complex, petrale sole and sanddabs. If landings 
of each of these three species increased 10 percent and the cost of catching each were 
between 70 to 85 percent of landed value, we could expect an increase in landed value 
between $17,000 and $35,000 (Table 2.1 7). Note that cost ofcatch and catch per unit 
effort are not easily estimated, and this is simply a rough estimate in order to depict the 
effect of some additional catch of these groundfish species (Sumaila and Suatoni 2005; 
Maunder et al. 2006; Sumaila et aL 2007). 
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Table 2.17: Poteotialnew landine:s of species co-occurring with bocaccio Isource: C~F<.!. 20 lOa I. 
Chillpepper Petrale sole 
rockfish 
Sanddab Total 
Avg landed weight 2000-2002 (CDFG) 122851.67 97370.67 99892.00 
Price per pound 2010 0.70 1.20 0.43 
landed 2008 32456.00 62560 .00 13906.00 
Potential new total landing 35701.6 68816 15296.6 
Potential new value low end of range 3748.668 12386.88 975.158 $17,110.71 
Potential new value high end of range 7497.336 24773.76 1950.32 $34,221.41 
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By averaging these two estimates and rounding to $26,000, we can see that the 
increase in bocaccio TAC could result in additional annual income ranging from 
$26,207.52 to $59,68].47 (Appendix E, tables 2.32 through 2.35) so the overall effect 
would range from $250,000 to over $1,000,000 per annum for the fishing community in 
Monterey County (Table 2.18). 
SENSITIVITY OF CONTRIBUTING FACTORS 
Though the data are not of sufficient quality to support a rigorous sensitivity 
analysis, the policy issue in question affects both large marine ecosystems and people's 
livelihoods and therefore merits some investigative analysis. I evaluated the effects of (a) 
omitting PacFIN and survey data; (b) classifying gas stations in two different aggregated 
sectors (Fuel and Services, respectively) in an 1/0 table; (c) treating bocaccio as a 
substitute for any rockfish, as is generally done in the market; and (d) increasing catch of 
other species whose catches are currently constrained by bocaccio TAC. 
I calculated the effect ofan increase in the raw fish sector using each set of 
multipliers: those generated by IMPLAN, those incorporating IMPLAN and PacFIN data, 
those incorporating all three data sets, and those generated by IMP LAN with the 
modified sector aggregation. Table 2.15 shows that the commercial catch has been 
substantially less than the total catch, Allowable Biological Catch (ABC) or Optimal 
Yield (OY), so I used the latest year available, 2008, to estimate that a new commercial 
catch would be only a fraction of the new allowed catch; if a 10 percent increase were 
allowed, a 5.6 percent increase might be expected. At a reviewer's recommendation, I 
also calculated the effect if I were to classify Gasoline Stations as Services rather than as 
Fuel in creating the original 1/0 table. All these total requirements matrices are shown in 
Appendix E; results are in Table 2.18. 
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Table 2.18: Comparison of outcome for increased catch based on rour dirferent Input/Output tables: IMPL.AN only with Gasoline Station 
sector included in tbe Fuel aggregated sector; PacFIN data added to 1M PLAN data; PacFrN and survey data added to IMPLAN data; 
IMPLAN only with Gasoline Station sector included in the Services aggregated sector rather than the Fuel aggregated sector. Detail in 
~"pendix E. 
IMPLA N only; gasoline stations in Fuel sector 
Calculations shown in table(s) 
IMPLAN plus PacFI N 
Calculations shown in table(s) 
IMPLAN plus PacFIN plus survey data 
Calculations shown in table(s) 
IMPLAN only; gasoline stations in Services sector 
Calculations shown in table(s) 
I 
$675,379.93 
Table 2.24 
$669,716 .28 
Table 2.25 
$958,374.30 
Table 2.26 
$420,847.56 
Table 2.27 
$337,689.97 $379,748.35 I 
Table 2.28 Tables 2.24 and 2.32 
$334,858.14 $376,563.83 
Table 2.29 Tables 2.25 and 2.33 
$479,187.15 $538,868.62 
Table 2.30 Tables 2.26 and 2.34 
$210,423 .78 $236,631.50 
Table 2.31 ! Tables 2.27 and 2.35 
$717,438.31 
Tables 2.28 and 2.32 
$711,421.97 
Tables 2.29 and 2.33 
$1,018,055 .77 
Tables 2.30 and 2.34 
$447,055.28 
Tables 2. 31 and 2.35 
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Discussion 
The value of this work is in providing an estimate more detailed than the 
simplistic Net Present Values currently in use and more easily interpreted than the 
exhaustive hundred-page analyses of the type produced in support ofthe NEFMC's 
Amendment 13. While commercial fishing accounts for only a small percentage of the 
Monterey County economy, it is 100 percent ofthe commercial fishing economy, which 
has existence value far beyond its monetary worth, as borne out by the recent stated and 
material support ofthe fishing community by the City ofMonterey, Monterey City 
Council, the Old Monterey Business Association, the Monterey History and Art 
Association and others (MCC 2008; MCC 2010; MHAA 2010; COM 2010). The City of 
Monterey provides web hosting to fishermen's groups; the city and the Monterey History 
and Art Association each provide meeting and exhibition space, and the City Council has 
advised the fishermen on maintaining shore-side infrastructure. As heritage tourism 
increases in popularity while the worldwide economy suffers from recession, people's 
appreciation for small-scale industry and tradition re-emerges, suggesting that the 
existence value of the local fishing industry could further contribute to the local economy 
(Sieber 1991; Martin et al. 2005; NPS 2005; Madrigal 2008; Caroline Pomeroy pers. 
Comm. 2010; Ernesto Pefias Lado pers. comm. 2010). While this study does not include 
recreational fishing considerations, if a T AC were to increase, the recreational fishery and 
associated tourism industry would benefit along with the commercial fishery; this would 
bring additional revenue to Monterey County, the estimation ofwhich is beyond the 
scope of this paper. 
The survey data, while five to eight years old, represent the most accurate 
depiction of the fishing industry and related infrastructure available for Monterey County 
and meet the "rule of three" confidentiality requirements for non-disclosure in reporting 
(Martin 1974; OMB 1978). The local commercial fishing industry has contracted over the 
past decade; as an example, figures from the California Department of Fish and Game 
indicate that the number of nearshore fishery permits in the region declined 24 percent 
between 2003 and 2009 (CDFG 20IOb). This suggests that a similar survey completed 
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today might reflect fewer transactions within Monterey County and more inter-county 
transactions due to lack of local processing infrastructure, and that reporting current 
survey data may well violate the rule of three when applied to specific gear types, vessel 
types or target species in the local industry. 
As the commercial fleet dwindles, businesses that make up the infrastructure to 
support that fleet find their revenues decreasing, which results in closures and 
consolidation of some support services. As an example, fish processing that used to take 
place in Monterey now occurs in Sonoma County, California (Jiri Nozicka pers. comm. 
2010). One long-term ramification of these changes is that once coastal zone land is 
relieved of industrial use, it frequently becomes host to non-coastal-dependent structures 
such as a condominium complex or public park. While an upswing in landings resulting 
in consistent supply may generate sufficient work for these businesses to reappear, the 
land may no longer be available or affordable (Hall-Arber et al. 2003; Abernethy et al. 
2010). 
Some might argue that central coast fishermen land less than 50 percent of the 
bocaccio OY as it is, and that this would be reason to deny any request for an increase in 
TAC. Discussions with NOAA Fisheries Ecology Division scientists and fishermen 
revealed that the reason for this is that bocaccio are so plentiful (from the fishermen's 
point of view) that when they are targeted, one drag of the trawl is likely to take more 
than the limit for all boats for the year, imposing severe restrictions on not only the 
offending vessel but other vessels as well. To this, the NOAA Senior Scientist suggested 
that the fishermen may wish to compile an application for the Council to run an 
experimental fishery ofbocaccio. A full time paid observer (distinct from the Council­
funded observer coming aboard in 20 11) would be required; this is an option still open to 
California central coast fishermen. 
All factors in an ecosystem are interrelated, and an increase in catch in anyone 
species would have ramifications not discussed in this paper. For example, canary 
rockfish and yelloweye rockfish, both of which are more severely overfished than 
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bocaccio, would appear as bycatch if a targeted bocaccio fishery were ever reinstituted; 
this would likely shut it down shortly after its birth (John Field pers. comm. 2010). Along 
with effects on other species (which would not be entirely detrimental, as bocaccio play 
the role of predator as well as prey) are concerns about the unknowns: how closely will 
the stock, catch, landings, and discards need to be tracked in order for managers to 
correct for poor recruitment years or short or long term climate effects? Further, bocaccio 
are caught primarily by bottom trawl (albeit with increasingly large rockhoppers) and 
trawling has been found to reduce the complexity and therefore the refugia available in 
seafloor habitat (Lindholm et al. 2001; Thurstan et al. 2010). If bottom trawling is the 
approved method for catching the species, effects on the flora and fauna that depend on a 
complex undersea habitat need to be quantified and evaluated. A prudent approach would 
be to estimate and mitigate the ecosystem effects of any regulatory change, just as we 
intend to do with economic effects. 
Dr. Alec MacCall noted in his 2007 status report that population estimates "are a 
major source of uncertainty," which would suggest that the precautionary principle 
should be applied when determining whether a change in regulation is appropriate. I 
would suggest we use the precautionary principle when manipulating others' livelihoods 
as well. Since the 1996 SF A mandated rebuilding fisheries, fishery management has 
focused on employing input, output and technical controls to allow stocks to return to 
some pre-determined population. Recently, some prominent fishery biologists and 
economists have begun to question whether rebuilding is possible or desirable. Dr. 
Gordon Munro has recently explained that while the equation he and Drs. Clark and 
Clarke published in 1975 and 1979 failed to take into account the non-malleability of 
fishing industry physical capital, human capital and labor (Clark and Munro 1975; Clark 
et aI. 1979). Upon reflection, noting that decreasing and increasing fishing effort is not a 
simple matter ofmoving employees out of fishing and into another industry, only to 
move them back when stocks are rebuilt, he suggests that immediate closure of a fishery 
(corresponding to maximum investment rate therein) may not be the correct response as it 
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does not take into account the cost associated with transferring labor (Gordon Munro, 
pers. comm. 2010). 
Along with the ecological mire, there are political externalities to be considered. 
Any increase in bocaccio T AC would need to be done within the currently defined 
Allowable Biological Catch (the proposed 10 percent is well within that limit) and be 
done within the confines of the rebuilding program in the FMP. As HR 1584/S 1255 
gives an automatic 10 year extension on a rebuilt stock, as long as it is on the mend as 
bocaccio is, a TAC increase could be done within existing regulations. More delicately, 
an increased TAC would need to not expose NOAA or the Pacific Fishery Management 
Council (or indeed, the fishermen themselves) to litigation. While an increase in TAC 
would have the effect of supporting federal laws, among them NS8 and NS 10 of the 
Magnuson Stevens Act, it is easy to see other areas a plaintiff might target, most 
obviously NS 1. While the decades of litigation have provided some benefit, in that they 
have refined our understanding of the law and its application, litigants on both sides are 
far from exhausted, and a full Benefit Cost Analysis would need to include bocaccio 
economic effects, ecosystem ecological and economic effects and the projected cost of 
near-certain lawsuits. 
Conclusion and recommendations 
Commercial fishing is a relatively small part ofCalifornia's economy, yet like a 
keystone species its effect is disproportionate to its size; the significance of fishing to the 
history and culture of the state looms large. As the locavore movement gains in 
popularity, fueled by people's interest in sustainability and public health, the market for 
fresh fish from regional small-scale fisheries can be developed and expanded. The few 
trawlers left on the central coast of California are uniquely positioned to supply this 
market while continuing to implement measures to reduce discards and minimize habitat 
destruction. 
F or decades, fishery researchers have been clamoring for more and better data. As 
governmental, academic and non-governmental bodies increase efforts at data collection 
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and consolidation, many researchers have devised innovative ways to plug data holes. 
One outstanding shortcoming is that we have no way to officially groundtruth what we 
learn or calculate; another is that while all parties agree that discards need to be 
decreased, the scope of this problem is yet unknown. 12 As always, relations among 
fishing industry participants, scientists and regulators need to be strengthened as 
insurance against the inevitable misunderstandings and disagreements surrounding 
difficult decisions. 
To address these interrelated issues, I advocate increasing the scope of on-board 
observation, institutionalizing conflict resolution practices for problem solving, and 
offering incentives for fishermen to provide data that can be used to identify and rectify 
incorrect assumptions, thereby bringing us all greater understanding ofthe challenges 
ahead. 
The groundfish observer program could generate greater benefits than it currently 
does ifwe were to survey stakeholders to identify pressing questions (such as what 
species appear in what proportions when trawling in a given location) and use 
observation (human or videography) to answer those. Joint Fact Finding practices13 
could be used to build relationships while addressing concerns about the imminent quota 
program and developing an approach to bycatch reduction. Increased support for outreach 
and education programs such as those provided by the Monterey Bay National Marine 
Sanctuaryl4 would bring fishermen, researchers and regulators together to compose a 
coherent picture of marine activities and concerns, increasing the public's understanding 
while fostering rapport among contributors. 
Small-scale fishermen work in a difficult business climate, and small business 
laws rightly protect their interests. Providing incentives for some representative 
12 In this researcher's experience, nobody was able to confidently estimate bycatch in California 
Central Coast ground fish fisheries, due to sparse or conflicting data. 
13 Jomt Fact Finding: The Key to Mediating Science-Intensive Policy Disputes described at 
http://web.mit.eduipublicdisputes/projarealindex.html#JFF 
14 School and public programs are described on the MBNMS web site: 
http;llmontereybay.noaa.gov/educate/eduoutpro.html 
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fishennen of various profiles (e.g., different geographical areas, gears, target species, 
vessel sizes) to authorize sharing of their business data would allow researchers to 
groundtruth study data, increasing transparency and understanding to provide a clearer 
picture of economic effects of regulations, which would benefit fishennen, legislators and 
the voting public. 
I do not recommend that HR 1584/S 1255 be passed as is, as the phraseology that 
has already led to conflicting interpretations is likely to trigger lawsuits we can ill afford. 
I recommend clarifications in the wording in the next iteration of this bill (surely to 
follow given the support from scientific, political and industry interests enjoyed by the 
vaguely-worded version); the model discussed here can easily be modified to adapt to 
specifications therein. 
As ecosystem based management and economic models edge ever closer to one 
another, we need to consider both the precautionary principle on the ecology side and its 
close relation, social justice, on the economy side. While the precautionary principle can 
be incorporated into a cost benefits analysis as a percentage contingency to accommodate 
uncertainty, the parallel in the socioeconomic realm would need to include expectations 
about the effect on the people involved in the fishing community. The model described 
here brings us closer to considering the two ideas in concert. 
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ApPENDIXA: SAMPLE TABLES FROM PACIFIC STATES MARINE FISHERIES COMMISSION AND CALIFORNIA 
DEPARTMENT OF FISH AND GAME 
These excerpts from PacFIN table 001 and California Department of Fish and Game table 15 exempli fy some of the chalJenges 
associated with coordinating data from multipJe sources. 
Report #001 180EC09 13:21 PacFIN Best Available Data Page: I 
PFMC r NPFC Area Report: Commercial Groundfish Landed-catch (Metric tons), for year 2000 
~ 2. ] 9: Sole excerpted from PacFTN report 00 I, year 2000 (jI ~ts:..!!!.etric tons) 
SPECIES_OR_ VANCVR_US COLUMBIA OR_COAST EUREKA MONTEREY CONCEPTION UNKN_PFMC TOTAL SPID 
GROUP 
DOVER SOLE 1256.2 3355 .7 2 .2 514.1 19.9 279.5 5427 .6 DOVR 
NOM. DOVER 1435.2 1648.1 230.6 3313 .9 DVR1 
SOLE 
ENGLISH SOLE 200.4 211.1 0 .1 35.4 16 463 EGLS 
NOM. 124.6 172.6 9.2 306.3 EGll 
ENGLISH SOLE 
NOM. 397.4 224.7 17 .9 640 PTR1 
PETRALE SOLE 
PETRALE SOLE 430.5 672 .4 0 .4 105.1 5.5 36.2 1250.1 PTRL 
UNSP. 16 .9 0 .1 0 .6 6.5 13 .7 37.8 UFLT 
flATFISH 
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Table 2.20: Sole excerpted from CDFG t.able 15, year 2000 (units: pounds, US dollars) 
System: CFIS California Department of Fish and Game Page: I 
Tablel S Table 15 - Poundage And Value Of Landings Of Commercial Fish Into California By Area - 2000 Date 05/22/2007 
Species Eureka Fort Bran Bodega San Francisco Monterey Morro San~a Los San Total Landin 
Bay 
-­
Bay Barbara Angeles Diego 
Sole, unspecified 2 0 0 
-­
76 142 654 14,106 13,972 340 29,292 
r $1 $0 $0 $61 $106 $570 $9,396 $9,186 $396 $19,715 
Sole, petrale 877,719 128,940 78,980 92,325 93,564 34,035 5,452 21 2 1,411,037 
-$833,500 $129,364 $72,037 $257,040 $105,685 $40,357 $5,558 $17 $1 $1,443,559 
Sole, English 275,106 110,796 45,803 171,871 51,512 14,701 5,549 0 0 675 ,338 
$99,068 $39,778 $16,589 $64,851 $18,287 $5,970 $2,376 $0 $0 $246,919 
Sole, Dover 3,168,694 1,576,366 328,761 629,696 1,095,224 506,999 783 656 34 7,307,213 
$1,117,041 $545,840 $109,104 $187,777 $346,658 $174,329 $386 $937 $25 $2,482,097 
- ---
--
-----------------------------------
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APPENDIX B: AGGREGATION SCHEME FOR IMPLAN SECTORS 
Table 2.21. Consolidated list of IMPLAN se tors and aggregate rna ing. 
1-15,17, 18 
16 
Agriculture 
Fishing (Raw Fish) 
19,27,28, 31,142,407 Fuel 
20-26,29,46-70, 72-141,143-389,401-406,408-421,507,508 Materials 
30, 32 Utilities 
------------------------~33-45,425-431,509 Financial 
71 Seafood (processed Fish) 
390-400,500-502 Trade 
422-424,432-499 Services 
503-506 Tax 
To coordinate field data with IMPLAN data, it is necessary to map fie ld data 
categories to IMPLAN sectors. The Analysis Guide section of the IMPLAN Pro manual 
refers the reader to the Standard Industrial Classification Manual for clarification on 
sectors, According to the US Census Bureau, the North American Indusfly Classificat;on 
f)ys tem (NAICS) has replaced the US Standard Industrial Cta sijica/ion (SIC) system /5 . 
I used the SIC site (http://www.oha.gov/pls/imis/sicsearch.html) fo r the 1987 
SIC categories and the NAIeS site (http://www.census.gov/epcd/naics02/) fo r the 2002 
NAI S categories to categorize field data. Direct quotes from these sites are Ualicized. 
Each sector discussed here appeared in PacFlN or surv data; those that are not 
obviously fishing-related are prominent in survey responses in Monterey County. 
Industry Sectors 
16 - FISIIIl\G 
S clor 16 does not incl ude Recreational Fishing. 
Reasoning: 
15 http://www.census.goY/epcd/www/naics.html 
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IMPLAN sector scheme says that sector 16 (Fishing) maps to BEA sector 114100 and 
NAICS sector 1141. 
NAICS sector 1141 and its sub sectors (l141xx) include "establishments primarily 
engaged in the commercial catching or taking of ... [fish type J ... from their natural 
habitat" 
Per NAICS, Fishing clubs, Fishing guide services and Fishing piers all fall under 
713990, which maps to IMPLAN sector 478 Other amusement, gambling and 
recreation industries 
Therefore, recreational fishing is not included in IMPLAN sector 16, and would be 
included in IMPLAN sector 478. 
60 - FROZEN FOOD MANUFACTURING 
Sector 60 does not include frozen fish. 
Reasoning: 
IMPLAN sector 60 maps to N AI CS sector 31141. 
Per NAICS, Manufacturing frozen seafood products are in industry 31171, not 31141. 
FromNAICS: 
31141 Frozen Food Manufacturing 
This industry comprises establishments primarily engaged in manufacturingfrozenfruit, 
frozen juices, frozen vegetables, andfrozen specialty foods (except seafood), such as 
frozen dinners, entrees, and side dishes; frozen pizza; frozen whipped toppings; and 
frozen wajjles, pancakes, andfrench toast. 
Cross-References 
Establishments primarily engaged in Manufacturingfrozen seafood products are 
classified in Industry 31171, Seafood Product Preparation and Packaging 
69 Rendering and meat byproduct processing 
Sector 69 does not include fish. 
Reasoning: 
IMPLAN sector 69 maps to NAICS sector 311613 (Rendering and Meat Byproduct 

Processing). 

NAICS sector 311613 shows a list of index entries, none of which mention fish or 

seafood (most refer to oil, lard and tallow). 
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71 Seafoodproduct preparation andpackaging 
Sector 71 does include frozen and canned fish. 
Reasoning: 
IMPLAN sector 71 maps to the four digit NAICS code 3117 (Seafood Product 
Preparation and Packaging). 
From NAICS site, here is the discussion on 2 subsectors thereof, 311711 and 311712 
311711 Seafood Canning 
This US. industry comprises establishments primarily engaged in (1) canning seafood 
(including soup) and marine fats and oils and/or (2) smoking, salting, and drying 
seafood. Establishments known as ''floatingfactory ships" that are engaged in the 
gathering andprocessing ofseafood into canned seafood products are included in this 
industry. 
Cross-References. Establishments primarily engaged in preparingfresh andfrozen 
seafood and marine fats and oils are classified in US Industry 311712, Fresh and 
Frozen Seafood Processing. 
Antiques 
Antique shops fall under IMPLAN category 411 
Reasoning: 
Per NAICS, Antique shops fall under NAICS category 453310 
Antique shops Used Merchandise Stores 
Per IMPLAN, the only category that maps to NAICS 453 is IMPLAN 411 
Miscellaneous Store Retailers. 
Expenses 
This section clarifies the mapping of 
Contracted Labor 
Insurance 
Licenses and Fees 
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Slips and Berthing 
CONTRACTED LABOR 
Contracted Labor expenses are different than Payroll expenses. Payroll expenses 
are transfer types 15002 (wages) and 15003 (benefits). Payments to contracted labor are 
payments to industry sector 454. 
Reasoning: 
Labor Contractors (per census.gov) is NAICS code 561320; the IMPLAN code 
mapping to 5613xx is 454 Employment Services 
Payroll corresponds to the Employee Compensation portion of Value Added, and 
Contracted Labor corresponds to the Proprietary Income portion ofValue Added 
INSURANCE 
Insurance expenses are payments to industry sector 428: Insurance agencies, 
brokerages and related, in the financial sectors of the IMPLAN list. Therefore, in 
aggregation, Insurance is mapped to Financial. 
LICENSES AND FEES 
Licenses and fees are indirect business taxes (element 8001), as they go to the 
government. 
SLIPS AND BERTHING 
For commercial fishermen and research institutions, slips and berthing are 
analogous to office space rental. Office building rental or leasing is NAICS code 531120. 
The IMPLAN code that maps most closely is 431, Real estate, which maps to NAICS 
531xxx. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
-----36 
----
37 
38 
39 
40 
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Grain farming 

Vegetable and melon farming 

Tree nut farm in~ 

Fruit fa rming 

__________________41 --­
Greenhouse and nursery production 
Tobacco farming 
Cotton farming 
Sugarcane and sugar beet farming 
All other crop farming 
-----------11 Cattle ranching and farming 
~ 
Poultry and egg production 
Animal production , except cattle an<!20ultry and eg~s 
Logging 
Forest nurseries, forest products, and timber tracts 
Fishing 
Hunting and trapping 
Ag riculture and forestry support activities 
--------------~ Oil and gas extraction Fuel 
Coal mining 
Iron ore mining 
Copper, nickel, lead, and zinc mining 
Gold , silver, and other metal ore mining 
1 Stone mining and quarrying 
Agriculture 
Agricultu re 
Agriculture 
Agriculture 
Agriculture 
Agriculture 
Ag riculture 
I Agriculture 
Ag riculture 
Agr;cu-It­ur-e-
____--" Ag riculture 
Agriculture 
Ag riculture 
Agricu lture 
'Fishin g 
Agriculture 
Agricu lture 
__ ___ 
Materials 
Materials 
Materials 
Materials 
Materials 
Materials Sand, gravel, clay, and refractory mining 
Other nonmetall ic mineral mining 
Drilling oil and gas wells 
---------....'-----=-- - --­Support activities for oil and gas operations 
~
Support activities for other m_in_in.",:g'---_________________
I 	 Power generation and supply 
Natural gas distribution 
Water, sewage and other systems 
New residential 1-unit structures, nonfarm 
New multifamily housing structures, nonfarm 
New residential additions and alterations, nonfarm 
New farm housing units and additions and alterations 
----~,----- ­
Manufacturing and industrial buildings 
Commercial and institutional buildings 
Highway, street. bridge, and tunnel construction 
Water, sewer, and pipeline construction 
Mater ials 
Fuel 
Fuel 
ials 
s 
Mater 
utiii"tie 
Fuel 
Utilities 
Finaneial 
Fin anc ial 
.-
Financial 
ialFinanc 
Fin ancial 
Finaneial 
- -Financ ial 
Finaneial 
- ---
-----
- ---
--
Materials 
Materials 
Materi 
Materi 
als 
als 
Materi 
Materi 
Materi 
als 
als 
als 
als 
alsI Materi 
Materi 
Seafoo 
als 
d 
'----
Materi 
Materi 
Materi 
Materi 
Materi 
Materi 
Materi 
Materi 
Materi 
als 
als 
als 
als 
als 
als 
als 
als 
als 
Materials 
M aterials 
-,­
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41 Other new construction 
42 Maintenance and repair of farm and nonfarm residential 
structures 
43 ___ rMaintenance and repa ir of nonresidential buildings 
44 Maintenance and repair of highways, streets, bridges, and 
tunnels 
----~ 45 Other maintenance and repair construction 
46 Dog and cat food manufacturing 
47 Other animal food manufacturing 
48 Flour milling 
49 Rice milling Materials 

50 Malt manufacturing Materials 

51 _ Materials
____IL...Wet corn milling 
52 Soybean processing Materials 

--------------'-:-Materials 
53 Other oi lseed processing 

54 Fats and oils refining and blending Materials 

55 Breakfast cereal manufacturing Materials 

56 Sugar manufacturing Materials 

57 Confectionery manufacturing from cacao beans Materials 

I 58 Confectionery manufacturing from purchased chocolate Materials 
59 Nonchocolate confectionery manufacturing Materials 
60 Frozen food manufacturing Materials 
'-­
61 Fruit and vegetable canning and drying 

62 Fluid milk manufacturing 

63 Creamery butter manufacturing 

64 Cheese manufacturing 

65 Dry, condensed, and evaporated dairy products 

66 Ice cream and frozen dessert manufacturing 

67 An imal, except poultry, slaughtering

----f-------.:. 
-----------tl Materi 68 Meat processed from carcasses i	69 Rendering and meat byproduct processing 
70 Poultry processing 
71 Seafood product preparation and packaging 
I 
72 Frozen cakes and other pastries manufacturing 

73 ["Bread and bakery product, except frozen, manufacturing 

.,---------! 
74 Cookie and cracker manufacturing 

75 Mixes and dough made from purchased flour 

76 Dry pasta manufacturing 

77 Tortilla manufacturing 
78 Roasted nuts and peanut butter manufacturing 
----"""'=~-79 Other snack food manufacturing 
80 Coffee and tea manufacturing 
81 Flavoring syrup and concentrate manufacturing 
82 Mayonnaise, dressing , and sauce manufacturing 
Financial 

Financial 

Financial 

Financial 

F i nan~~ 
Materials 
Materials 
Materials 
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Spice and extract manufacturing 
All othe r food manufacturing 
---~- - -
Materia 
Materia 
Materia 
Is 
Is 
Is 
83 
84 
85 
86 
Soft drink and ice manufacturing 
Breweries ------------' Materia Is 
'-----­87 Wineries 
88 Distilleries 
--­
89 Tobacco stemming and redrying 
Materia 
Materia 
Materia 
Materia 
Is 
Is 
Is 
IsIt-­gO-----­C- j-g-arette manufacturing 
---------~-91 Other tobacco product manufacturing 
92 Fiber, yarn , and thread mills 
93 Broadwoven fabric mills 
94 Narrow fabric mills and schiffli embroidery 
95 Nonwoven fabric mills 
Materia 
Materia 
IMateria 
Materia 
Materia 
Is 
Is 
Is 
Is 
Is 
>--­ --------------~96 Knit fabric mills 
97 Texti le and fabric fin ishing mills 
98 Fabric coating mills 
99 Carpet and rug mills
---­100 Curtain and li nen mills 
------'~-~~ 101 Textile bag and canvas mills 
102 Ti re cord and tire fabric mills 
103 Other miscellaneous textile product mills 
104 Sheer hosiery mills 
105 Other hosiery and sock mills 
106 I Other apparel kn itting mills 
107 Cut and sew apparel manufacturing 
Materia 
Materia 
Materia 
Materia 
Materia 
Materia 
_______ ] Materia 
Materia 
Materia 
Materia 
Materia 
TMateria
-----­
Is 
Is 
Is 
Is 
Is 
Is 
Is 
Is 
Is 
Is 
Is 
Is 
I 108 I Accessories and other apparel manufacturing Materials 
I 109 Leather and hide tanning and finishing 
110 Footwear manufacturing 
10-­ -­
Materials 
Materials 
111 Other leather product manufacturing 
I 
112 Sawmills 
_________....I,_M_ aterials 
Materials 
113 Wood preservation 
11 4 Reconstituted wood product manufacturing 
115 Veneer and plywood manufacturing 
116 Engineered wood member and truss manufacturing
I - -
11 7 Wood windows and door manufacturin g 
118 Cut stock, resawing lumber, and planning 
r 119 Other millwork, includin~'o~ing 
120 Wood container and pallet manufacturing 
121 Manufactured home, mobile home, man ufacturing 
122 Prefabricated wood building manufacturing 
123 Miscellaneous wood product manufacturing 
124 r p ul p mills 
t 125 , Paper and pa perboard mills 
126 Paperboard container manufacturing 
-
Materials 
Materials 
Materials 
Materials 
Materials 
Materials 
Materials 
Materials 
----4­Materials 
Materials 
Materials 
Materials 
Materials 
Materials 
--­
--­
-
-- ­
-_.­
---- -- --- --
-----
- - --
- --
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127 ___--L-I_F_le_x_ib_le packaging foil manufacturing 	 Materials 
128 Surface-coated paperboard manufacturing 	 Materials 1 0--- -- ----\ 
129 Coated and laminated paper and packaging materials Materials 
130 Coated and uncoated paper bag manufacturing 	 Materials 
-----i 	 -- -­
131 Die-cut paper office supplies manufacturing Materials 

132 Envelope manufacturing Materials 

133 Stationery and related product manufacturing Materials 

--...-,-~ 
134 Sanitary paper product manufacturing Materials 

135 ___~ther converted paper product manufacturing Materials 

136 Man ifold business forms printing Materials 

--- . 
137 Books printing Materials 
1-:-13-:-8-:--______. Blankbook and looseleaf binder manufacturing~_____ Materials 
t-- . 
139 Commercial printing I Matenals 

140 Tradebinding and related work Materials 

141 Prepress services Materials 

142 Petroleum refineries Fuel 

143 Asphalt paving mixture and block manufacturing_ Materials 

144 Asphalt sh ingle and coating materials manufacturing Materia Is 

145 Petroleum lubricating oil and grease manufacturi~g Materia Is 

146 All other petroleum and coal products manufacturing Materia Is 

147 Petrochemical manufacturing MateriaIs 

148 Industrial gas manufacturing MateriaIs 

;--­
14"":"9- --- Synthetic dye and pigment manufacturing Materia Is 

150 Other basic inorganic chemical manufacturing Materia Is 

151 Other basic organic chem ical manufacturing Materia Is 

152 Plastics material and resin manufacturing Materia Is 

153 Synthetic rubber manufacturing MateriaIs 

154 Cellulosic organic fiber manufacturing Materia Is 

-155 Nonceliulosic organic fiber manufacturing MateriaIs 
156 Nitrogenous fertilizer manufacturing Materia Is 
157 Phosphatic fertilizer manufacturing MateriaIs 
158 Fertilizer, mixing only , manufacturing Materials 
159 Pesticide and other agricultural chemical manufacturing ~~ter i als _ __-; 
160 Pharmaceutical and medicine manufacturing Materials 
r--:-"16::-1=------r-1"::"Paintand coating manufacturing 	 Materials 
162 Adhesive man ufacturing Materials 

163 Soap and oth er detergent manufacturing Materials 

164 Polish and other sanitation good manufacturing Materials 

----1 
165 Surface active agent manufacturing 	 Materials 
166 I Toilet preparation manufacturing 	 Materials 
-
1	 167 Printing ink manufacturing Materials 
168 Explosives manufacturing Materials 
169 Custom compounding of purchased resins Materials 
--------rl-Materials 170 Photographic film and chemical manufacturing 
----
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171 Other miscellaneous chemical product manufacturing Materials 
I --­172 Plastics packaging materials, film and sheet Materials 
+-­
173 Plastics pipe, fittings, and profile shapes Materials 

174 Laminated plastics plate, sheet, and shapes Materials 

175 IPlastics bottle manufacturing Materials 

176 Resil ient floor covering manufacturing Materials 

177 Plastics plumbing fixtUres and all other plastics products 

178 Foam product manufacturing 

179 I Tire manufacturing 

180 Rubber and plastics hose and belting manufacturing 

181 Other rubber product manufacturing 

182 IVitreous china plumbing fixture manufacturi ng 

183 Vitreous china and earthenware articles manufactu ring 

184 Porcelain electrical supply manufacturing 

185 
! 
Brick and structural clay tile manufacturing 

186 Ceramic wall and floor tile manufacturing 

187 Nonclay refractory manufacturing

I 
188 Clay refractory and other structural clay products 

189 Glass container manufacturing 

190 Glass and glass products, except glass containers Materials 

Materials 
Materials 
Materials 
Materials 
Materials 
Materials 
Materials 
IMaterials 
Materials 
Materials 
- -Materials 
Materials 
Materials 
~
191 Cement manufacturing Materials 

192 Ready-mix concrete manufacturing 
.-
Materials 

193 Concrete block and brick manufacturing Materials 

194 Concrete pipe manufacturing Materials 

195 Other concrete product manufacturing JMaterials 

196 Lime manufacturing Materials 
,___ 

197 Gypsum product manufacturing Materials 

198 Abrasive product manufacturing Mate rials 
I 
199 Cut stone and stone product manufacturing Material s 
I
200 Ground or treated minerals and earths manufacturing I Materials 

201 Mineral wool manufacturing Materials 

202 Miscellaneous nonmetallic minera l products Materials 

203 Iron and steel mills Materials 

204 Ferroalloy and related product manufacturing Materials 

205 Iron , steel pipe and tube from purchased steel Materials 

-206 Rolled steel shape manufacturing Materials 
207 Steel wire drawing Materials 
I 
208 Alu mina refi~ Materials 

209 Primary aluminum production I Materials 

21 0 Secondary smelti ng and alloying of aluminu m Materials 

211 Aluminu m sheet, plate, and foil manufacturing Materials 

212 I Aluminum extruded product manufacturing Materials

-213 Other aluminum rolling and drawing Materials 

214 Primary smelting and refining of copper Materials 

--
----
---
----
-------
---
-
215 
216 
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21 7 
218 
219 
220 
1221 
222 Alu minum foundries 
'""223 l Nonferrous foundries, except aluminum 
224 Iron and steel forging ________________ 
225 Nonferrous forging 
---~r -­
226 Custom roll forming 

-=-:-­
227 All other forg ing and stamping 
~2_8____ Cutlery and flatware, except precious, manufacturing 
'--­
229 Hand and edge tool manufacturing 

230 Saw blade and handsaw manufactu ring 

231 Kitchen utensil, pot, and pan manufacturing 

232 I Prefabricated metal buildings and components 

233 1 Fabricated structural metal manufacturing 

234 Plate work manufacturing 

235 Meta l window and door manufacturing 

236 Sheet metal work manufacturing 

, 
237 Ornamental and architectural metal work manufacturing 

238 Power boiler and heat exchan_ger manufacturing 

Ma 
Ma 
Ma 
terials 
terials 
terials 
Ma terial s 
Ma 
Ma 
Ma 
Ma 
Ma 
terials 
terials 
terials 
terials 
Materials 
Ma 
Ma 
terials 
Ma 
Ma 
terial s 
Materials 
Ma 
lMa 
teria ls 
Materi als 
Materials 
Ma 
Ma 
terials 
Ma 
terials 
terials 
terials 
-
terials 
terial s 
terials 
Materials 
Materials 
Materials 
--,-
=J 
239 Metal tank, heavy gauge, manufacturing 
1240 I Metal can , box, and other c~tainer manufactu ri ng I Materials _~____~___ 

241 Hardware manufacturing Materials 

242 Spring and wire product manufacturing Materials 

243 Machi ne shops Materials 

244 Turned product and screw, nut, and bolt manufacturing 

245 Metal heat treating 

---- M I246 eta coating and non precious engraving 
247 Electrop lating, anodizing , and coloring metal 
2 4-8- --- Metal valve manufacturing 
249 Ball and roller bearing manufacturing 
""'-­
250 Small arms manufacturing 

251 Other ordnance and accessories manufacturing 

----..... 
252 Fa~ri cated pipe an d pipe fitting manufacturing _______ 
c 
253 Industrial pattern manufacturing 

254 ~ameled iron and metal sanitary ware manufacturing 

255 Miscellaneous fabricated metal product manufacturing 

256 Amm uniti~anufacturing 
257 Farm machinery and equipment manufacturing 

258 Lawn and garden equipment manufacturing 

Materials 
Materials 
Materials 
1Materials 
Materials 
Materials 
-- -Materials 
Materials 
Materials 
Materi als 
Materials 
Materials 
-
Materials 
Materials 
Materials 
Pri mary nonferrous metal, except copper and aluminum 
Copper roll ing, drawing, and extruding 
[ Copper wire , except mechanical , drawing 
-------,
Secondary processing of copper 

Nonferrous metal, except copper and aluminum, shapin9' 

Secondary processing of other nonferrous 

Ferrous metal fou ndaries [sic] 

-- --- ---
-----
-------
--- -------
- ---
--
--
--
--
----
--
--
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_.­
259 
260 ---­
261 
262 
L263 
264 
265 
266 =nrinting machinery and equipment manufacturing 

267 Food product machinery manufacturing 

268 Semiconductor machinery manufacturing 

269 ~II other industrial machinery manufacturinjL 

270 Office machinery manufacturing 

I~ Optical instrument_a_n_d_le_n_s_ manufacturing 
1-:-2.....::------+-:72 P-hotographic and photocopying equipment manufactur~ 
273 Other commercial and service industry machinery 
I manufacturing __ 
274 Automatic vending, commercial laundry and drycleaning 
machinery 
275 Air purification equipment manufacturing 
276 Industrial and commercial fan and blower manufacturing 
1--2-n------t[""""H- ea- t-in-g- e-q-u-ip-ment, except warm air fu rnaces 
278 AC. refrigeration , and forced air heating 
t-­
279 Industrial mold manufacturing 
-----+....,.....,..­
280 

281 

282 
283 
284 
285 
1286____ 
287 
I _: 
l.3-88____ 
289 
290 

291 

f ­
292 

293 

294 
Construction machinery manufacturing 
Mining machinery and equ ipment manufacturing 
Oil and gas field machinery and equipment 
Sawmill and woodworking machinery 
Materials 
Materials 
Materials 
Materials 
Plastics and rubber industry machinery Materials 

Paper industry machinery manufacturing Materials 

Textile machinery manufacturing 
Metal cutting machine tool manufacturing 

Metal forming machine tool manufacturing 

Turbine and turbine generator set units manufacturing 
I 	 Other engine equipment manufacturing 
Speed changers and mechanical power transmission 
e ui ment 
Pump and pumping equipment manufactu ri__ng::....-______ 
Air and gas compressor manufacturing 
Measuring and dispensinREump manufacturing 
Elevator and moving stai rway manufacturing 
Conveyor and conveying equipment manufacturing 
Overhead cranes, hoists, and monorail systems 
Industrial truck, trailer, and stacker manufacturing 
----~~--Power-driven handtool manufacturing 
296 Weld ing and soldering equipment manufacturing 
297 Packaging machinery manufacturing 
298 Industrial process furnace and oven manufacturing 
29-9-"-------- Fluid power cylinder and actuator manufacturing 
Materials 
Materials 
Materials 
Materials 
Materials 
Materials 
Materials 
Materials 

Materials 

Materials 
Materials 

Materials 

Materials 

--
,­
Materials 

Materials 

Materials 

Materials 

, 
Special tool, die, jig, and fixture manufacturing Materials 
Cutting tool and machine tool accessory manufacturing Materials 
---­ -
-I-­
Rolling mill and other metalworking machinery Materials 
Materials 
Materials 
Materials 
Materials 
Material s 
Materials 
Materials 
Materials 
Materials 
Materials 
Materials 
Materials 
Materials 
Materials 
I Materials 
I­
300 Fluid power pump and motor manufacturing 	 Materials 
'-­
295 
---
------
-----
-----
---
--
- - -
- - --
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301 Scales, balances, and miscellaneous general purpose Materials 
mach ine 
302 Electron ic computer manufacturing Materials 
-3------- .30 Computer storage device manufactUring Materials 
304 Computer terminal manufacturing Materials 
--:-:--------- -­305 Other computer peripheral equipment manufacturing Materials 
306 Telephone apparatus manufacturing Materials 
307 Broadcast and wireless communications equipment IMaterials 
308 ___ : Other communications equipment manufacturing Materials 
I-­
309 Audio and video equipment manufacturing Materials 
310 Electron tu be manufacturing Materials 
311 Semiconductors and related device manufacturing Materials 
312 All other electronic component manufacturing Materials 
313 I Electromedical apparatus manufacturing r-Materials 
'--­
314 Search, detection , and navigation instruments Materials 
315 Automatic environmental control manufacturing Materials 
-

316 Industrial process variable instruments IMaterials 

317 Totalizing fluid meters and counting devices Materials 

--------11 

318 Electricity an d signal testing instruments Materials 

31 9 Analytical laboratory instrument manufacturing Materials 

320 Irradiation apparatus manufacturing Materials 

r--- ­321 Watch, clock, and other measuring and controlling device Materials 
manufacturing 
322 Software reproducing Materials 
I 323 Audio and video media reproduction Materials 
324 ___....jI_Magnetic and optical recording media manufacturing Materials 
325 Electric lamp bulb and part manufacturing Materials 
L3}6 Ligh ting fixture manufacturing Materials 
327 Electric housewares and household fan manufacturing Materials 
--:-:--------T~--328 Household vacuum cleaner manufacturing Materials 

329 Household cooking appliance manufacturing Materials 

-
,.. 330 Household refrigerator and home freezer manufacturing Materials 
331 Household laund ry equipment manufacturing Materials 
332 ---- Other major household appliance manufacturing Materials 
.~--
333 Electric power and specialty transformer manufacturing Materials 
--:-::-:---------'"-:­
334 Motor and generator manufacturing Materials 
--''--­
335 Switcllgear and switchboard apparatus manufacturing Materials 
-----.+--­
336____ Relay and industrial control manufacturing Materials 

337 Storage battery manufacturing Materials 

338 ___...J.I_P_rimary battery manufacturing Materials 

339 Fiber optic cable manufacturing Materials 

340::-----~ Other communication and energy wire manufacturing Materials 

341 Wiring device manufacturing Materials 
342 Carbon and graphite product manufacturing Materials ==1 
---
---
-- ---
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343 Miscellaneous electrical equipment manufacturing Materials 

344 Automobile and light truck manufacturing Materials 

345 Heavy duty truck manufacturing Materials 

346 Motor vehicle body manufacturing 

347 Truck trailer manufacturing 

348 Motor home manufacturing 

349 Travel trailer and camper manufacturing 

350 Motor vehicle parts manufacturing 

351 Aircraft manufacturing 

352 Aircraft engine and engine parts manufacturing 

353 Other aircraft parts and equipment 

354 I .s'uided missile and space vehicle manufacturing 

355 Propulsion units and parts for space vehicles and guided 

missiles 

356 Railroad rolling stock manufacturing 

357 Ship building an d repairing 

358 I Boat building 

359 Motorcycle, bicycle , and parts manufacturing 

360 ~ary armored vehicles and tank parts manufacturing 

361 All other transportation equipment manufacturing 

362 Wood kitchen cabinet and countertop manufacturi ng 

363 Upholstered household furniture manufacturing 

364 Nonupholstered wood household furniture manufacturing 

365 Metal household furniture manufacturing 

366 Institutional furniture manufacturing 

'"- ­367 Other household and institutional furniture 

368 Wood office furniture manufacturing 

369 Custom architectural woodwork and millwork 

370 Office furniture, except wood , manufacturing 

371 Showcases, partitions, shelving, and lockers 

372 Mattsess manufacturing 

373 Blind and shade manufacturing 
Materials 
Materials 
Materials 
Materials 
Materials 
Materials 
Materials 
>---
Materials 
Materials 
Materials 
Materials 
Materials 
Materials 
Materials 
-Materials 
Materials 
- -Materials 
Materials 
~ 
Materials 
Materials 
Materials 
Materials 
Materials 
Materials 
Materials 
Materials 
--
Materials 
Materials 

'--- -­374 Laboratory apparatus and furniture manufacturing Materials 
375 Surgical and medical instrument manufacturing Materials 
376 Surgical appliance and supplies manufacturing Materials 
'--­
377 Dental equipment and supplies manufacturing Materials 
378 Ophthalmic goods manufactu ring Materials 
I­379 Dental laboratories Materials 
380 Jewelry and silverware manufactu ring Materials 
381 Sporting and athletic goods manufacturing Materials 
382 Doll, toy, and game manufacturing Materials 
383 Office supplies, except paper, manufacturing Materials 
384 I Sign manufacturing Materials 
385 Gasket, packing, and sealing device manufacturing Materials 
---
----
--- -
-------- -
---- --
-- -
--
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L3~6 Musical instrument manufacturing Material s 
387 Broom, brush , and mop manufacturing I Materials 
Materials 
Materials 
[ Trade 
Trade 
388 Burial casket manufacturing 
389 Buttons, pins, and all other miscellaneous manufacturing 
390 Wholesale trade 
--------------------------------~[~391 Air tran sportation 
1392 Rail transportation Trade 
393 Water transportation Trade 
~
394 Truck transportation Trade 

395 Transit and ground passenger transportation Trade 

t-­
396 Pipeline transportation Trade 
397 Scenic and sightseeing transportation and support activities for Trade 
trans ortation , 
398 Postal service Trade 
399 Couriers and messengers Trade 
400 

401 

402 

403 

404 

405 

406 
407 
408 
409 
Warehousing and storage 
Moto r vehicle and parts dealers 
Furn iture and home furnishings stores 
Electronics and appliance stores 
Building material and garden supplt stores 
Food and beverage stores 
Health and personal care stores 
Trade 
Materials 1Materials 
Materials 
Materials 
-Materials 
Materials 
Gasoline stations Fuel10 
Clothing and clothing accessories stores I Materials 
Sporting goods, hobby, book and music stores Materials 
General merchandise stores Materials ~ 
411 Miscellaneous store retailers Materials 
412 ' Nonstore retailers Materia ls 
413 Newpaper [sic} publishers Material s 
414 Periodical publishers Materials 1 
41 5 Book publishers Materials 
416 

41 7 

418 

41 9 
'--­
420 
421 
422~---
Database, directory, and other publishers 
Software publishers . 
Motion picture and video industries 
Sound recording industries 
Radio and television broadcasting 
Cable networks and program distribution 
Telecommunications 
Materials 
Materials 
Materials 
Materials 
Materials 
Material s 
Services 
I nformation services Services 
424 Data proceSSing serv ices Services 
16 N B: Gasoline stations, sector 407, was originally classified in the Fuel sector then moved to the 
Services sector for later calculations following an initial review. 
423 
--
--
-
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425 Nondepository credit intermediation and related activities Financia I 
426 Securities, commodity contracts, investments FinanciaI 
~ 
427 Insurance carriers FinanciaI 
428 Insurance agencies, brokerages, and related Financia I 
429 Funds, trusts, and other financial vehicles 
430 Monetary authorities and depository credit intermediation 
~____--4--=_ 
431 Real estate 
'"------
Financia I 
FinanciaI 
FinanciaI 
432 Automotive equipment rental and leasing Services 
433 Video tape and disc rental I Services 
434 Machinery and equipment renta l an~leasing -:-___ 
435 General and consumer goods rental except video tapes and 
discs 
436 Lessors of nonfinancial intangible assets 
437 Legal services 
438---- I Accounting and bookkeepi ng services 
r--4_3_9____---L1 Architectu ral and engineering services 
[ 440 Specialized design services 
I Services 
-----1 Services 
Services 
Serv ices 
Services 
Services 
Services 
Services 
Services 
Services 
Services 
Services 
Services 
Services 
Serv ices 
Services 
t--­Serv ices 

Services 

Services 

Services 

Services 

455 Business support services Serv ices 

t--­
456---- Travel arrangement and reservation services Services 
------~!--457 Investigation and security services Services 

---- S -----------­458 ervices to buildings and dwellings Services 
----------~I­459 Other support services Serv ices 

460 Waste management and remediation services Services 
______I-I_
1-4_6_1__-_-_-_-_-~J..., Elementary and secondar~ schools Services 
462 Colleges, universities, and junior colleges Services 
463 Other educational services Services 
464 Home health care services Services 
465 Offices of physicians, dentists, and other health practioners [sic] Services 
466 Other ambulatory health care services Serv ices 
--------=­
441 Custom computer prog rammin~2ervices 

442 Computer systems design services 

443 Other computer related serv ices, including facilities 

ma..0~ement 
444 Management consulting services 
445 Environmental and other technical consulting services 
446 Scientific research and development services 
~ I Advertising and related services 
~ Photographic services 
449 Veterinary serv ices 
----+1---- ­
450 All other miscellaneous professional and technical services 
451 Management of companies and enterprises 
452 Office administrative services 
453 Facilities support services 
454 
t-
Employment services 
-----
---------
-- --
--
--
468 
469 
472 
473 
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467 Hospitals 
470 

471 

474 

475 
47=-=-6 --­
477 

478 
-
479 
480 
Nursing and res idential care facilities 
Child day care services 
Social assistance, except child day care serv ices 
Performing arts companies 
Spectator sports 
Independent artists, writers, and performers 
Promoters of performing arts and sports and agents for public 
figures 
Museums, historical sites, zoos, and parks 
Fitness and recreational sports centers 
Bowling centers 
Other amusement, gambling, and recreation industries 
Hotels and motels, including casino hotels 
Other accommodations 
--------~--------481 Food services and drinking places 
f----­
482 Car washes 
483 Automotive repair and maintenance, except car washes 
484 Electronic equipment repair and maintenance 
485 Cornmercial machinery repair and maintenance 
486 Household goods repair and maintenance 
I 487 PersanaI care services 
Services 
Services 
Services ~ 
Services 
Services 
Services 
Services 
Services 
Services 
Services 
Services 
Services 
Services 

I Services 

488 roeaath ca re services Services 
489 Drycleaning and laundry services Serv ices 
r490 Other personal services Services 
Services 
Services 
Services 
Services 
Services 
Services 
Servlces I 
491 Religious organizations Services 
492 Grantmaking and giving and social advocacy organizations Services 
+----
­493 Civ ic, social , professional and similar organizations Services 
494 Private households Services 
495 
496 
497 
498 
499 
500 
501 
Federal electric utilities 
Other Federal Government enterprises 
State and local government passenger transit 
Sta te and local government electric utilities 
Oth er State and local govern ment enterprises 
No ncomparable imports 
Scr ap 
Services 
Services 
-Services 
Services 
Services 
Trade 
Trade 
502 Us ed and secondhand goods Trade 
503 Sta te & Local Education Tax 
I~~ 

507 --­
---­508 
509 
State & Local Non-Education Tax 
eral Military ~:~ eral Non-Mili tary 
Rest of the world adjustment to final uses 
Inventory valuation adjustment 
Owner-occupied dwellings
-
Tax 
Tax 
Materials 
Materials 
Financial 
504 
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Challenges & workarounds 
Reports generated from aggregated models contai n groups of aggregated sectors 
numbered as though they were a single sector. \V11en aggregated, the codes in the institution 
receipt and institution payment fields are actually the first of all the codes that were 
aggregated into that group. For xample. if you aggregate sectors 1 through 13, the resulting 
aggregated sector group will be labeled I - Oil eed farming, though it actually represents 
multiple sectors. The effect of this is that in the pivot table, the row or co lumn labeled 
Sector 1 is 110 t necessarily Sector 1. 
FIELD FORMAT 
Sector fields must be defined as number fie lds before creating the pivot table; 
otherwise Access/Excel alphabetizes them (e.g., 1, 10, 100, 1001, 12. 2, 21) rather than 
putting them in numeric ord r. 
PIVOT TABLE 
To generate a SAM from the Industry x Industry report (504), the pivot table must 
be constructed as shown in Figure 2.13, as explained h reo Omit the Type C des fTom the 
Pivot Table to avoid duplicating row and column totals throughout the SAM. 
• Institution Payments in the Column field 
• Institution Receipts in the Row field 
• Sum (rather than the default, Count) of SumONalue in the Data field 
construct YOJ/I PlvotTabte report by<1<_ the fOld tut"'" on the ''it 
to tho ~"" on the left . 
II~I 
~ ~0lLM< IType codl 
f,\ii\ cI SunCt_....1 ~ 
IType Codl 
ISunOI'''1 
IiOW ~ATA 
Figure 2.13. Pivot table construction. 
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LOOKUP WORKSHEETS 
It is convenient to use worksheets to look up descriptions of sectors rather than 
duplicating data throughout multiple worksheets. The user needs to be aware that re­
sorting a lookup worksheet can render the worksheets using the lookup worksheet 
incorrect. The simplest way to avoid this is to freeze the data on the lookup worksheet, so 
it cannot be re-sorted (e.g., by protecting the sheet). 
Row AND COLUMN LIMITS 
Excel worksheets support a limited number of rows and columns (65536 and 256, 
respectively, in some versions). I recommend against importing files that exceed either 
dimension as data is likely to be unreliable. To avoid doing this with text file reports 
imported from IMPLAN, run sector aggregation within IMPLAN before creating the text 
file. 
INVERTING MATRICES 
The MINVERSE function in Excel is used to invert a matrix (the final step in 
generating the Total Requirements matrix), This is one method to get the MINVERSE 
function to work correctly: Select all cells the inverted matrix will fill before doing Insert 
IFunction IMIN VERSE, then (as with every array/matrix function in Excel), finish the 
formula with Ctrl-Shift-Enter rather than Enter. 
----
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APPENDIX C: LOCATION QUOTIENT DATA AND CALCULATIONS 

Table 2.23. ~o~~tiona l Ocean E~ics Program 
Year MoCo_Uvlng MoCo_AII MoCoRatio US_Uvlng US_All USRatio LQ 
Resources Ocean Resources Ocean (Mry/US) 
Sectors Sectors 
2004 56 12657 0.00442443 64486 2323904 0.02774899 0. 159 
2003 91 11862 0.00767156 66273 2254033 0.02940197 0.261 
-
2002 158 12085 0.01307406 65945 2205711 0.02989739 0.437 
2001 148 12134 0.01219713 69568 2177392 0.03 195015 0.382 
2000 173 12183 0.01420011 68167 2160529 0.03155107 0.450 
1999 160 22645 0.00706558 69919 2165632 0.03228573 0.2 19 
1998 127 11106 0.01143526 70579 210 1398 0.03358669 0.340 
-
1997 170 10141 0.01676363 69970 1906701 0.03669689 0.457 
1996 168 8007 0.02098164 65558 1790112 0.03662229 0.573 
1995 145 6971 0.02080046 60656 1685938 0.0359776 0. 578 
1994 152 6102 0.02490987 57522 1585646 0.0362767 0.687 
1993 153 6158 0.024845 73 55539 1495443 0.03713883 0.669 
1992 166 5779 0.02872469 52021 1418489 0.03667353 0.783 
1991 152 6037 0.025 17807 51382 1333128 0.03854244 0.653 
1990 164 8668 0.01892017 79002 1796737 0.04396971 0.430 
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ApPENDIX D: CALCULATION OF MULTIPLIERS 
Case 1: Calculate multipliers for an economy using data collected. Regress to find 
slope. 
Collect B (basic activity) and T (total activity) over time 
Regress T on B to find T = a+bB 
b, the slope (LiT/LiB) is the marginal multiplier 
Case 2: Derive multipliers for an economy using data collected. Differentiate to find 
rate of change in income with respect to exports 
Identities 
Total expenditures (E) = Domestic production (D) + Exports (X) + Investment (1): E = D 
+X+I 
Income (Y) = Consumption (C) + Savings (S): Y = C + S 
Consumption = Domestic expenditures + Imports: C D + M so D C - M 
Assumptions 
Consumption is a linear function of income: C c Y where marginal propensity to 

consume, c<l 

Imports are a linear function of income: M = mY where marginal propensity to import, 

m<l 

Exports are exogenously determined: X X' 

Investment is exogenously determined: I I' 

Equilibrium condition 
Income = total expenditures: Y E 
Imports + Savings Exports + Investment 
Solve by substitution 
Y C-M+X+I 

Y = c Y - mY + X' + l' 

Y - cY + mY X' + I' (gather Y) 
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(1 - c + m)Y = XI + r (factor out Y) 
Y (l/(l-(c-m))) * (X + r) 
So the Change in income with respect to change in exports (economic base multiplier) is 
oY/oX = 1/(l-(c-m)) 
Case 3: Calculate multipliers given an 1/0 matrix: 
A = I/O matrix of inputs and outputs with i rows and j columns 
I = identity matrix of i rows and j columns (matrix values are all O's with 1 's diagonally 
down from top left to bottom right to represent row x intersection with column x) 
Subtract 110 matrix from the identity matrix; invert the resulting matrix 
Leontief inverse ofmultipliers is (1- Art 
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ApPENDIX E: COMPARISON OF MULTIPLIER EFFECTS 
These tables show the full range of the effect of multipliers for these scenarios: 
(a) an increase in bocaccio catch only, at $1.40/pound 

an Illcrease III bocaccio catch only, at $0.70/pound 

(c) an increase in chili pepper, sanddab and petrale sole catch only, at 2008 prices for each species 
For each of these scenarios, there are four tables, based on these Input/Output tables: 
1) IMP LAN only with Gasoline Stations included in Fuel 
2) IMPLAN plus PacFIN with Gasoline Stations included in Fuel 
3) IMP LAN plus PacFIN plus survey data with Gasoline Stations included in Fuel 
4) IMPLAN only with Gasoline Stations included in Services 
Results are summarized in Table 2.18. 
NB: multipliers rounded to 2 decimal places 
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Increase ill bocaccio catch only, at $1.40IpOlllld: Tables 2.24 through 2.27. 
Tab!!.,!l4: Multipliers for bocacc~>::, at $1.40/Ib; base case (IMPLAN data only; Gasoline Stations included in Fuel sector 
(a) IMPLAN only 
Raw Fish Processed Utilities Fuel Trade Agriculture M aterials Financia l Services Total 
Fish 
Raw Fish 417522 .02 0.11 0 .00 0 .01 0.06 0.00 0 .04 0.08 0 .33 
- -
Processed 20.46 21.47 0.03 0.35 3.55 0.01 2.29 4.01 21.33 
Fish
-
Utilities 603 .30 0.13 605 .97 49.97 90.07 0.96 62 .42 139.14 100.66 
-
Fuel 5598.00 0.21 35.28 6213 .24 401.64 2.01 103.24 164.83 117.89 
Trade 30900.48 3.65 27.80 183.12 32899.15 7.30 890.97 1017.24 794 .05 
Agriculture 376.18 0.93 0.36 3.89 31.52 406 .19 315.20 80.27 71.39 
Materials 12862.71 0.86 9.81 113.05 741.67 10.26 14272. 36 1769.90 966.27 
Financial 40910 .33 1.30 20.36 100.08 1570.55 12.67 617 .67 46515.17 1940.11 
Services 19655.63 4.03 35.39 348 .84 3693.44 7.91 1772.16 4075 .81 23456.79 
528449.11 32 .68 735.00 7012 .54 39431.67 447.32 18036. 35 53766.44 27468.82 675379.93 
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Table 2.25: Multipliers for bocaccio on~>-" at 1.40/1b; lMPLAN and PacFlN data combined 
(bJ IMPtAN plus PacFIN 
Raw Fish Processed 
Fish 
Util ities Fue l Trade Agriculture Materials Financial Services Total 
r Raw Fish 417526.20 4.34 0.01 0.08 0.69 0.00 0.56 0.96 4 .28 
Processed 759.04 811.22 1.27 13.69 130.51 0 .32 105 .53 180.05 793.72 
Fish 
Utilities 
I Fuel 
Trade 
551.12 
5375.47 
25720 .41 
4.29 
6.66 
97.40 
553.40 
34.40 
-20.93 
45.13 
5996.50 
137.49 
68.62 
299.95 
26989.99 
0.71 
1.47 
4.67 
55 .72 
86.28 
561.60 
138 .49 
161.71 
776.21 
79.25 
90.32 
472 .51 
Agriculture 299.77 26.43 0.28 3.17 24. 28 320.80 220.34 73.08 73.11 
Materials 12788.39 31.07 8.62 105.02 585.47 9.45 14211.63 1794.78 663.26 
Financial 45616.53 48.32 18.68 88 .39 1308.24 12.53 612.64 52209.39 1310.89 
Services 18369.28 174.21 31.14 316.23 3167 .52 6 .46 1959.28 4239 .37 20325.03 
527006.19 1203 .96 668.73 6705 .69 32575.28 356.43 17813 .59 59574.04 23812.37 669716.28 
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~.26~lti~liers for bocaccio onlr1.at IAO/lbi IMPLAN, PacFIN and survev data combined 
(e) IMPLAN plus PaeFIN plus survey 
--­
Raw Fish Processed Utilities Fuel Trade Agricultu re M aterials Financial Services Total 
Fish 
Raw Fish 454554.92 19.39 0.02 0.93 0 .74 0.01 2.56 1.11 21.29 
Processed 41.75 41.75 0.04 2.04 1.67 0.02 5.75 2.47 47 .91 
Fish 
Utilities 898.07 0.19 902.04 414.60 60.03 3.12 234 .66 121.87 318.66 
Fuel 46365 .96 2.69 52 .10 51433 .85 264 .56 6.47 382.79 142 .87 370.29 
Trade 20573 .74 2.82 41.69 1530.73 21914.63 23.85 3387.58 898.24 2538.90 
Agricultu re 1222 .48 0.07 0 .54 32 .36 21.03 1320.42 1193.76 70.50 224 .08 
I. M ateria ls 48283.59 2.48 14.62 938 .26 494 .04 33.18 53567 .12 1549.23 3065.57 
Financial 35770.76 1.98 30.38 832.59 1046.48 40.95 2319.16 40670.31 6165.08 
Services 62056 .06 4.65 52 .83 2905.48 2455.83 25.66 6620 .36 3563.09 74147 .99 
669767 .32 76.02 1094.24 58090.85 26259.00 1453.67 67713 .73 47019 .70 86899.77 958374.30 
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Table 2.27: Mul!!pliers for bocaccio on ~~ at $1.40/1b; revised base case (IMPLAN data onl~; Gasoline Stations included in Services sector) 
(d} IMPLAN with Gasoline Stations In Services sector 
-­
Raw Fish Processed Uti liti es Fuel Trade Agricul t ure M aterials Fi nancial Services Total 
Fish 
Raw fish 417512.06 0.00 0.00 0.00 0 .00 0 .00 0 .00 0.00 0 .00 
Processed 0.19 0.22 0.00 0.00 0.01 0 .01 0 .02 0.17 0.21 
Fish 
Utilities 3.68 0.00 3.69 0.00 0.14 1.07 0 .42 4.98 0.97 
Fuel 1.06 0.00 0.0 1 1.07 0 .02 0 .08 0.03 0.20 0.04 
Trade 194.73 0.07 0.23 0.03 198.53 9.28 5.90 37.66 7.82 
Agriculture 485 .13 0.01 0.00 0.00 0.19 523.95 3.53 0.77 0.67 
Mat erials 101.32 0.01 0.07 0.01 1.24 12.75 109.89 60.80 8 .83 
Financial 346.84 0.02 0.23 0.02 4.08 16.33 4 .83 570.15 24 .38 
Services 178.01 0.08 0.30 0.05 7.55 9.98 13 .78 160 .47 216.68 
418823 .04 0.42 4.52 1.17 211.76 573.46 138.41 835.19 259.60 420847.56 j 
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Increase ill bocaccio catch only, at $0. 70lpo lin d: Tables 2.28 through 2.31. 
.::!:!!.£!.e 2.28: Multie.!!.ers for bocaccio only, at $O.70/Ib; base case (IMPLAN data only; Gasoline Sta tions included in Fuel sector) 
(a) IMPLAN only 
- - -Raw Fish Processed Utilities Fuel Trade Agriculture Materials Financial Services Total 
Fish 
~aW Fish 208761.01 
-
0.06 0 .00 0 .00 0.03 0 .00 0.02 0 .04 0.17 
Processed 10.23 10.74 0.02 0.17 1.78 0 .00 1.14 2.00 10.66 
I Fish 
Utilities 301 .65 0 .06 302 .99 24.99 45 .04 0 .48 31.21 69.57 50.33 
Fuel 2799 .00 0.10 17 .64 3106.62 200.82 1.01 51.62 82 .41 58.95 
-
Trade 15450.24 1.83 13 .90 91.56 16449.58 3.65 445.49 508 .62 397.02 
Agriculture 188.09 0.46 0 .18 1.94 15.76 203 .10 157 .60 40.13 35 .69 
Mate rials 6431.35 0 .43 4 .90 56.52 370.84 5 .13 7136.18 884.95 483.14 
Fi na ncial 20455.17 0 .65 10.18 50.04 785.27 6 .34 308.83 23257.58 970.05 
Services 9827.81 2.01 17.69 174 .42 1846.72 3 .96 886.08 2037.9 1 11728 .40 
2642 24 .56 16.34 367 .50 3506.27 19715.84 223 .66 9018 .17 26883.22 13734.41 337689.97 
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Table 2.29: Multipliers for bocaccio only, at O.70/Ib; lMPLAN and PacFIN data combined 
(b} IMPLAN plus PacFIN 
Raw Fish Processed Utilit ies Fue l Trade Agriculture Mat erials Fina nc ial Serv ices Total 
Fi sh 
Raw Fish 208763.10 2.17 0.00 0 .04 0.35 0.00 0.28 0.48 2.14 
IProcessed 379.52 405.61 0 .64 6.85 65 .25 0 .16 52.76 90.02 396.86 
Fish 
Utilities 275.56 2 .15 276.70 22 .56 34.31 0.36 27 .86 69.25 39 .62 
Fuel 2687.73 3.33 17.20 2998.25 149.98 0.74 43. 14 80.86 45.16 
Trade 12860.20 48.70 10.46 68. 74 13495 .00 2.34 280.80 388.11 236.26 
Agricu lt ure 149.89 13 .22 0.14 1.58 12 .14 160.40 110.17 36.54 36.55 
M aterials 6394 .20 15.54 4 .31 52 .51 292 .74 4.73 7105 .81 897.39 331.63 
Financial 22808 .26 24.16 9.34 44.20 654.12 6.26 306.32 26104 .70 655 .44 
Services 9184.64 87 .11 15. 57 158.11 1583.76 3.23 979.64 2119.69 10162.52 
263503.10 601.98 334.37 3352.84 16287.64 178.21 8906.80 29787 .02 11906.18 334858.14 
--
----
----
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Table 2.30: Multipliers fo r bocaccio only..! a~b.;. IMPLAN.~ PacFIN and survey data combined 
(el IMPLAN plus PacFlN plus survey 
Raw Fish Processed Utilities Fuel Trade Agriculture M aterials Financial Services Total 
FishIRaw Fish 227277.46 9.70 0 .01 0 .46 0 .37 0 .00 1.28 0 .55 10.64 
Processed 20.88 20.88 0.02 1.02 0.83 0 .01 2.87 1.23 23.95 
Fish 
~tilities 449 .03 0.09 451.02 207 .30 30.02 1.56 117.33 60.94 159.33 
-
Fuel 23182.98 1.34 26.05 25716 .93 132.28 3 .23 191.40 71.43 185 .14 
Trade 10286.87 1.41 20 .85 765 .36 10957.32 11.92 1693.79 449 .12 1269.45 
Agriculture 611.24 0 .03 0 .27 16.18 10.51 660.21 596.88 35.25 112.04 
Materials 24141.80 1.24 7 .31 469. 13 247.02 16.59 26783.56 774 .62 1532.78 
Financial 17885.38 0 .99 15 .19 416.30 523.24 20.48 1159.58 20335.16 3082.54 
Services 31028.03 2.33 26.41 1452 .74 1227 .91 12.83 3310.18 1781.54 37074.00 
334883.66 38.01 547.12 29045.42 13129.50 726.83 33856.87 23509.85 43449.89 479187.15 
--
----
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:.ra~l : MultipJ iers for bocaccio on~l:! at $O.70/Ib; revised base case (I~ data only;. C.!!!oline Stations included in Services sector) 
(d) IMPLAN with Gasoline Stations In Services sector 
Raw Fish Processed Utilities Fuel Trade Agricult ure Mate ria ls Fin ancial Services Total 
Fish 
Raw Fish 208756.03 0 .00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 

Processed 0 .10 0.11 0.00 0.00 0.00 0.01 0.01 0.08 0 .10 

Fish 
-­Utilities 1.84 0.00 1.84 0.00 0 .07 0.54 0.21 2.49 0.48 

I Fuel 0.53 0.00 0.00 0.53 0 .01 0.04 0.01 0 .10 0 .02 
97.36 0 .04 0 .11 0.01 99.26 4 .64 2.95 18.83 3.91 ITrade 
Agriculture 242.57 0 .00 0.00 0 .00 0.10 261.98 1.77 0.38 0. 34 
LMaterials 50.66 0.01 0.03 0.01 0.62 6.38 54.94 30.40 4.41 
Fina ncia l 173.42 0.01 0.11 0.01 2.04 8.16 2.42 285.07 12.19 
Serv ices 89 .01 0.04 0.15 0.02 3.77 4 .99 6.89 80.24 108.34 
209411 .52 0.21 2.26 0.59 105.88 286.73 69 .20 417.60 129.80 210423.78 
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Increase in sanddab, petrale sole and chilipepper rockfish catch only, at 2008 prices for each: Tables 2.32 through 2.35. 
Table 2.32: Multipliers for sanddab, petrale sole and chilipepper rockfish only, at 2008 prices; base case (IMPLAN data only; Gasoline Stations 
included in Fuel sector) 
(oj IMPlANonJr 
Raw Fish Processed 
Fish 
Utilities Fuel Trade Agriculture Materials Financial Services Total 
Raw Fish 26000.62 0.01 0.00 0.00 0.00 0.00 0.00 0.01 0.02 
Processed 1.27 
Fish 
1.34 0.00 0.02 0.22 0.00 0.14 0.25 1.33 
Utilities 37.57 0.01 37.74 3.11 5.61 0.06 3.89 8.66 6.27 
Fuel 348.61 0.01 2.20 386.92 25.01 0 .13 6.43 10.26 7.34 
'----- . 
Trade 1924.29 0.23 1.73 11.40 2048.75 0.45 55.48 63.35 49.45 
Agriculture 23.43 0.06 0.02 0.24 1.96 25.30 19.63 5.00 4.45 
Materials 801.01 0.05 0.61 7.04 46.19 0 .64 888.79 110.22 60.17 
Financial 2547 .64 0.08 1.27 6.23 97.80 0.79 38.46 2896.67 120.82 
Services 1224.03 0.25 2.20 21.72 230.00 0.49 110.36 253.82 1460.74 
32908.46 2.04 45.77 436.70 2455.55 27.86 1123.19 3348.23 1710.58 42058.38 
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Table 2.33: Muitivliers f, dd d chi!" kfish 2008 IMPLAN and PacFIN d bined
. ' . • -1-.; . " ' . {bJIMIUN plus P«:RN 
Raw Fish Processed 
Fish 
Utilities Fuel Trade Agriculture Materials Financial Services Total 
Raw Fish 26000.88 0.27 0.00 0 .00 0.04 0.00 0.04 0 .06 0.27 
Processed 47.27 
Fish 
50.52 0.08 0 .85 8 .13 0.02 6.57 11.21 49 .43 
Utilities 34 .32 0.27 34.46 2.81 4.27 0.04 3.47 8.62 4 .93 
Fuel 334.75 0 .41 2.14 373.42 18.68 0.09 5.37 10.07 5 .62 
Trade 1601.70 6.07 1.30 8 .56 1680.77 0.29 34.97 48.34 29.43 
Agriculture 18.67 1.65 0.02 0.20 1.51 19.98 13.72 4.55 4.55 I 
Materials 796.38 1.94 0.54 6.54 36.46 0.59 885.01 111.77 41.30 
Financial 2840.71 3.01 1.16 5.50 81.47 0.78 38.15 3251.27 81.63 
Services 1143 .92 10.85 1.94 19.69 197.25 0.40 122.01 264.00 1265.71 
32818.60 74.98 41.64 417 .59 2028.58 22.20 1109.32 3709.89 1482.88 41705.68 
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Table 2.34: MultiDliers fl ddab hi!" kfish 2008 IMPLAN. PacFIN and d bined,..-' • - - r------ - -- - ----- -
--.,. .. 1: - - -- - 7 - - - -.; ----- - ----- ----­- ---~~--- ] 
(e) IMPlAN'pluSPadIN'pIus"-' 
Raw Fish Processed 
Fish 
Utilities Fuel Trade Agriculture Materials Financial Services Total 
Raw Fish 28306.80 1.21 0.00 0.06 0.05 0 .00 0.16 0.07 1.33 
Processed 2.60 2.60 
Fish 
0.00 0.13 0.10 0.00 0 .36 0.15 2.98 
Utilities 55.93 0.01 56.17 25 .82 3.74 0.19 14.61 7.59 19.84 
Fuel 2887.38 0 .17 3.24 3202.97 16.47 0.40 23 .84 8.90 23.06 
Trade 1281.20 0 .18 2.60 95.32 1364.70 1.49 210.96 55.94 158.11 
Agriculture 76.13 0.00 0.03 2.02 1.31 82.23 74.34 4.39 13.95 
Materials 3006.80 0.15 0.91 58.43 30.77 2.07 3335.82 96 .48 190.90 
Financial 2227.58 0.12 1.89 51.85 65 .17 2.55 144.42 2532.69 383 .92 
Services 3864.46 0 .29 3.29 180.93 152.93 1.60 412 .27 221.89 4617.47 
--, 
41708.86 4.73 68.14 3617.53 1635.24 90.53 4216.78 2928.09 5411.57 59681.47 
. 
161 
Table 2.35: Multipliers for sanddab, petrale sole and chilipepper rockfish only, at 2008 prices; revised base case (IMPLAN data only; Gasoline 
(d}-IIM'I.ANWIfIt (iasaIiM~ In Servic,es­sector 
Raw Fish Processed Utilities 
Fish 
Fuel Trade Agriculture Materials Financial Services Total 
Raw Fish 26000.00 0.00 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 
Processed 0.01 0 .01 0.00 
Fish 
0.00 0.00 0 .00 0.00 0.01 0.01 
Utilities 0.23 0.00 0.23 0.00 0.01 0.07 0.03 0.31 0.06 
Fuel 0.07 0.00 0.00 0.07 0.00 0.01 0.00 0.01 0.00 
Trade 12.13 0.00 0.01 0.00 12.36 0.58 0 .37 2.35 0.49 
Agriculture 30.21 0.00 0.00 0.00 0.01 32.63 0.22 0.05 0.04 
Materials 6.31 0 .00 0.00 0.00 0.08 0.79 6.84 3.79 0.55 
Financial 21.60 0.00 0.01 0.00 0.25 1.02 0.30 35.51 1.52 
Services 11.09 0.01 0.02 0.00 0.47 0.62 0.86 9.99 13.49 
26081.64 0.03 0.28 
----­
._­
0.07 13 .19 
- --­
35.71 
---­
8.62 52 .01 16.17 26207.72 
---­
